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Drawing by Brontosaurs as They Probably Appeared at a Period Part of the Vertebral Column. The Stractural Similarity with the 
Charles R. Knight. Estimated at Seven Million Years Ago. Modern T-shape is Apparent. ~ 


Fore Legs, Showing Method of Mounting. 


(A Portion of the Brontosaurus Skeleton, feom the Hips to thé Head, Showing the Iron’ Work Used in the Réconstruction. Tho Total’ Length of te Animal 
is Estimated at 62 Feet | 


THE RESTORATION OF THE GIANT LIZARD, THE BRONTOSAUR, AT THE AMERICAN MUSEUM OF NATURAL HISTORY, NEW YORE.—[See page 42.) 
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SCHEDULE VERSUS SAFETY. 

The greatest credit is due to the Interurban Cum- 
pany for the admirable manner in which they have 
Operated the new Subway during the two months of 
Service. Systems as large as this have usu- 
ally grown from smal! beginnings, and developed grad- 
Siliy to cb to the full magnitude of their traffic; but in this 
@ase, the turnstiles were opened and the full flood of 
9 great city's traffic was allowed to flow into the Sub- 
way, as though the opening day were but one in a long 


a series of years of successful operation. Not even the 
‘Interurben officials, however, will-claim that the oper- 
ation =o system is so perfect that no further im- 


tan be made; and, indeed, an incident oc- 
: lle in the early hours of the morning 
h served to show that in one respect at least the 
ity of the passengers can be very materially in- 

‘ We refer to a rear-end collision, which took 

Bee between two trains on the local tracks at the 

Mth Street station, and to the fact, which was 
fought out by this incident, that although the auto 

_ matic stop is used on the express tracks, this most ex- 

‘ eellent device has not as yet been installed on the 

_ fooat tracks. ‘The automatic stop, it will be remem- 

bered, is & small lever placed on the tracks, which is 

paised Whenever the adjacent signal is at danger, and 

_ when in this raised position serves to shut off the cur- 

Tent on @ passing train, and set the emergency brakes. 

- his stop is considered, and rightly so, to be an abso- 

lute preventive of rear-end collisions. 

7 “Now, the action of the stop in the case of a break- 
down of any train, is to delay the whole service on 
that particular line back of the obstruction, every 

ae train being held with a clear stretch of track between 

bee. iigelf and the train ahead. This, of course, means that 

: the blocking of one train involves the instant block- 

ing of a long stretch of trains behind it. In order to 

avold such delay, the management decided not to in- 
stall the stop on the local tracks; but to adopt a modi- 
fledsoneration of the block signal system, under which, 
when the signals are against him, the motorman is 
itted to proceed “under a slow bell” until he 
i himeelf as near to the train ahead as to his 
judgment may appear to be advisable. By thus play- 
fast and loose, as it were, with the inexorable de- 
of the block-signal system, the following trains 
kept moving much longer than they otherwise 
be, before being brought up by the obstruction. 
conduces, of course, to a closer observance of the 
schedule; but it is done at a very evident sacri- 
of those safeguards which the block-signal system 
intended to throw around the passenger. 
Tt is this practice of leaving to the judgment of the 
» engineer as to how far and how fast he may proceed 
beyond &@ signal that is set against him, that is an- 
swerable for a large percentage of the accidents that 
are occurring on our steam railroads with such alarm- 
ing frequency; and it cannot be denied that the adop- 
tion of the same method on the local tracks of the 
Subway has materially lessened the security of travel 
on that system. It is to be hoped that the officials, 
prompted by the recent collision, will see the wisdom 
of applying the @utomatic stop not merely to express 
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been required for the exhibition of domestic machines, 
with the result that, for the first time, the foreign 
makes are to be found in an éntirely separate building. 
As it is, there is a sufficient number of first-class for- 
eign machines and their accessories to entirely fill an 
exhibition hall which occupies one complete floor of the 
largest department store in New York city. 

Our succeeding issue, which will be a special num- 
ber, devoted to the annual Automobile Exhibition as 
illustrative of the development of the American in- 
dustry, will inelude detailed illustrations of some 
of the leading foreign machines; and it will suffice in 
the present article, which is devoted to a general sur- 
vey of the foreign exhibit, to mention séme of the more 
important points of novelty that have been developed 
during the past twelve months. In the first place, tes- 
timony should be borne to the characteristic beauty 
of design and excellence of finish that distinguish every 
machine. Although, in general contour and propor- 
tions the cars conform to the standard of last year, 
there have been some modifications produced in the 
form of the bonnet and the curves and proportions 
of the body that have added not a little to their 
handsome appearance. There is a general tendency to 
abolish the rear door and substitute the side door, 
which is placed either in the body of the tonneau, or 
else is formed by an ingenious arrangement, either of 
a swiveling or a lifting front seat, which makes it 
possible to enter the automobile directly from the 
sidewalk, and avoid the old inconvenience of having 
to step into the street. A machine that attracted 
much favorable comment was a brougham intended for 
city use, in which the bonnet is dispensed with, and 
the motor is placed beneath the driver's seat, which is 
hinged at the forward end, and can be lifted for in- 
spection of the engine. This arrangement permits a 
considerable shortening of the wheel base, and pro- 
vides a brougham that is more easily maneuvered in 
a crowd of vehicles, particularly in moving to the 
sidewalk in front of a theater or crowded store. This 
is a step in the right direction, at least in such cases 
as are intended more particularly for city use. There 
has been a considerable development of the inclosed or 
partly inclosed automobile, of the type that has been 
so popular during the past season, and some very 
pleasing designs are exhibited. 

We note a tendency to abandon the over-light me- 
tallic car bodies, and return to the more substan- 
tial wood. This, of course, has the disadvantage of 
increasing the weight of the machine—a fact that has 
been noted with some alarm by the French tire makers, 
one of whom has recently offered a prize for a machine 
having the lightest car body compatible with reason- 
able strength. 

In the design and construction of the chassis, en- 
gines, and running gear, there is no striking novelty 
to record. The pressed-steel frame has become the 
standard type, although a few makers exhibit a frame 
built up of standard shapes. There is a general adop- 
tion of the protecting pan, curving across the frame 
beneath the engine and transmission gear—a device 
so obviously useful that it is surprising it should not 
have been incorporated long ago. It is a common 
practice to equip each engine with two separate meth- 
ods of ignition, the high-tension magneto and the 
battery and coil. The former is preferred, and the 
batteries are held in reserve in case of a breakdown 
of the magneto. In this connection mention should 
be made of a magnetic clutch, exhibited on a Belgian 
car, in which magnets, incased in the flywheel, are 
energized by current from the magneto or from the 
batteries. The device has apparently given excellent 
results, and if so, we may look for its very general 
adoption. Another promising form of clutch carries 
a series of springs behind the leather casing, by means 
of which the power is transmitted so gradually, that 
the car can be started when the transmission is on 
the high speed. The performance of these two clutches 
will be watched with keen interest during the coming 
season. 

Many minor improvements were noted in the direc- 
tion of providing a more convenient access to the 
various levers for control of the engine, the transmis- 
sion gear, and the brakes; the foot-brake levers, in 
particular, being made longer, and so placed as to be 
operated with more of a forward and less of a down- 
ward thrust than in the earlier machines. In tires, the 
most notable improvement is the introduction of a 
non-slipping variety, in which a leather sheath is vul- 
canized over the tire proper, this sheath carrying a 
leather strip the full width of the tread, on which are 
riveted a mass of flat steel plates or studs, which 
serve the double purpose of giving improved adhesion 
and at the same time protecting the rubber tires from 
wear and puncture. The exhibit, as a whole, is a 
demonstration of that excellent workmanship and gen- 
eral beauty of design which have enabled the foreign 
makers, in spite of the remarkable development of our 
own industry in this country, to import into the United 
States, as they did last year, over three million dol- 
lars’ Worth of machines. 
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‘ A MONUMENTAL BUILDING. 

In planning the truly magnificent station which ig 
to take the place of the present Grand Central Station 
of the New York Central Railroad, the company haye — 
shown a full appreciation of the magnitude of the ~~ 
problem and of the inexorable necessity that is laid 
upon them of building not merely for to-day, but for 
the vast increase of travel of the far future. When 
the present structure was built, back in the seventies, 
it was the wonder of the day; and because of its mag. 
nitude, its great arch of glass and iron, its many 
parallel tracks, its long stretch of office buildings, and 
other features of greatness, the Grand Central Sta 
tion was, for many years, an object of much civic 
pride in New York city. It was built with a strict eye 
to the future; nevertheless, but two decades had passed 
when the company began to realize that so rapid 
was the increase in traffic, that their great station 
was great no longer, and that before long they must 
begin to pull down and build on a far more generous 
scale. The question of enlargement was receiving seri- 
ous consideration, when the enormous inconvenience, 
not to say danger, attending the running of steam-op- 
erated trains through the tunnel approach to the sta- 
tion became so acute, that legislative powers were 
sought to enable the company to dispense with steam 
locomotives altogether, and operate the terminal yard 
and the suburban traffic by electrical traction. The 
opportunity presented by this change of motive power 
enabled the company at the same time to greatly en- 
large and entirely reconstruct the station yard and 
the‘ terminal buildings. 

The magnificent structure, of which we present {l- 
lustrations cn another page, is the outcome of a con- 
tinuous study of the problem by the architects, Messrs, - 
Warren & Wetmore, associated with Messrs. Reed @ 
Stem, and by the engineering staff of the New York 
Central Company. Every possible arrangement of tracks 
and type of building was considéred, and no less than 
two hundred different sets of plans are now on file in 
the architects’ office, as evidence of the care with whieh 
the problem was studied. The present designs were 
adopted because they conform to certain important 
principles which were laid down as indispensable to 
the. successful operation of a great terminal station 
such as this, chief among which were the following: 

The station must be considered as a great gateway 
to the city and, therefore, must be simple and digni- 
fied in its architecture, and must provide the broadest 
possible facilities for the inflow and outfiow of traffic. 
It was this consideration that condemned those plans > 
which contemplated the erection above the station of a 
vast office building; for such a structure would have’ 
congregated several thousand people at the very point 
where it was desired to provide a broad unobstructed 
thoroughfare for incoming and outgoing passengers. 3 

The progress of the passengers from the street to 
the cars and from the cars to the street, must take 
place as. far as possible in two direct and entirely 
separated channels; the incoming and outgoing crowds 
never meeting or intermingling with those moving in ~ 
the opposite direction. a 

In passing from the street to the cars, the passen- 
ger should take the steps incidental to departure in 
their natural consecutive order, with as little running | 
to and fro as possible; the waiting room, the ‘ticket F 
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office, the baggage room, the concourse, and the de 
parting platform presenting themselves successively to 
him ‘as he moves to his particular train. Similarly, 
the incoming passenger should find the incoming bag- 
gage room, the cab stand, and the means of exit to sub 
way station or to street, presented to him in quick and 
logical succession. 

The express and long-distance passengers, whose 
progress through the station eitner in departing OF 
arriving is necessarily retarded by ticket purchasing 
and the checking of baggage, should be entirely sepa -§ 
rated from the suburban passengers, who almost im | 
variably pass direct from the street to the car without 
any delay in the station. ee 

Lastly, in view of the vast increase which must’ ~ 
necessarily and rapidly take place in the future, the 
station must be built on a scale much larger than is 
absolutely needed by the present volume of travel; 
and this provision must extend not merely to the area 
devoted to passengers in waiting rooms, ticket lobbies, 
and concourse, but to the station yard itself, which 2 
must be extended in area to accommodate the larger ~ 
number of trains that will be required. a 

Now, it must be admitted, after an impartial study 
of the plans of this great undertaking, that the above 4 
requirements appear to have been fully met and all 
the provision for the future made that can reasonably 
be asked, 

Architecturally, the station building will present @ 
massive and dignified appearance, worthy of what is 
probably the most important railroad terminal im 
America. The architecture of the building is throught = 
out and without exception an expression of the plan; — 
none of the decoration being used merely for architec 
tural effect, but everything serving some useful, st 
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tural purpose. Thus the main piers under the great 
arched roof of the concourse, and at the intersection 
of the roof and its transept, are necessary to carry 
the load of the massive steel work of the roof. This 
is true even of the two massive piers that flank the 
main entrance on Forty-second Street, their great 
mass serving to take the horizontal thrust of the 
arches. The only possible exception is the pairs of 
columns between the arches of the Forty-second Street 
entrance; and these are placed there merely to accen- 
tuate the fact that this is the main approach. The 
proportions of the facade are truly monumental, the 
main arches being 33 feet in width by 60 feet in height, 
and the cornice being about 75 feet above the street 
level. The whole structure will be faced with gray 
granite, and with its great frontage of 300 feet on 
Forty-second Street and twice that distance on Van- 
derbilt Avenue, and with an open width of street of 
from 130 to 140 feet to afford a fitting point of view, 
it mugt long remain one of the most successful of the 
monumental buildings of New York city. 





THE LIFE OF A BARREL. 
BY GEORGE KE. WALSH. 

The introduction of improved machinery in its manu- 
facture has made the American cooperage business the 
largest in the world. There are upward of 300,000,000 
barrels and circular packages manufactured in this 
country annually, and the demand increases so that 
this output must be steadily broadened in order to 
keep pace with the growth of the business. The largest 
consumption of barrels is in the cement business; which 
approximately demands 35,000,000 a year for the trade, 
while flour comes next, with a demand for 22,500,000; 
fence staples, bolts, nuts, and nails require 18,000,000, 
and sugar 15,000,000. Roasted coffee, spices, crockery, 
and fruits and vegetables use up about 56,000,000 bar- 
rels a year each, while the glassware trade, baking 
powder companies, distilled liquor manufacturers, and 
candy, tobacco, and cheese packers are big users of bar- 
rels, averaging in each trade from 2,000,000 to 3,000,000 
barrels. The consumption of barrels for molasses, oil, 
lard and pork is also enormous, while dry paint, glue, 
snuff, oatmeal, screws, castings, and general hardware 
articles annually increase the demand on the cooperage 
supply. 

While the amount of expenditures for barrels can 
be closely estimated for a given year, it is not possible 
to say how many barrels are in actual use. The life of 
& barrel is put down at one year by the trade; but 
that is far from true. The great majority of barrels 
hgve a8 many lives as a cat. They begin as sugar or 
flour barrels, and are then sold to the farmer for ship- 
ping his produce to market. It may be they are re- 
turned to him several times, carrying potatoes or 
pickles to market in the first trip, and then cabbages 
or letttice in the next, each cargo being lighter in weight 
than the previous one, owing to the weakened condition 
of the barrel. Finally, the barrel may serve out its 
life work as a garbage receptacle, and be burned in 
the end in some tenement home to keep out the win- 
ter’s chill. Thus it may be said that a barrel serves 
& more useful career than almost any other manufac- 
tured article, and its life is much longer than a season. 

The demand for barrels is steadily increasing be- 
cause modern machinery has made it possible to make 
them for the trade cheaper than almost any other 
form of package. That it is the most convenient form 
of package has long been acknowledged. The ancient 
cooper’s art was a skilled one, and the work of cutting 
out the staves and then assembling them required 
long practice and apprenticeship. To-day machinery 
Performs in a fraction of the time what hand labor 
did so slowly and clumsily. 

The modern veneer machines have been instrumental 
in reducing the cost of barrels. Hand labor is elimin- 
ated here to such an extent that the work of feeding the 
machines constitutes most of the requirements of the 
operators. The staves are cut to the required thickness 
by the machines, and then pressed into shape by hy- 
draulic pressure until they are ready for the assembling 
machine. 

A feature of barrel-making in this country is the 
Srading of the circular packages so that all the lumber 
brought to the factories can be utilized. One class of 
barrels must be absolutely water-tight, without a flaw 
of any kind in their staves. Barrels made for the oil, 
whisky, and paint trade must not only be flawless, but 
they must have a resistance power equal to a lateral 
Pressure of five hundred pounds. In order to secure 
tiis the staves must be put to a rigid test beforehand, 
nd they must be cured so there will be no danger of 
shrinkage and damage when put into use. Lumber 
Msed for this work must be carefully selected, and it 
must be cured by nature’s slow but sure process. Kiln- 
Gried lumber would never do. The condition of kiln- 
ried wood is such that it would prove too brittle. 

The choicest oak, hickory, ash, or other hard wood 
Must be selected for barrels used for such purposes, and 
their cost is consequently in proportion to the extra 
shor and cost of the raw product. Out of every dozen 

™ an ordinary woods only four or five will be 


Scientific American 


found to pass the most rigid examination and tests. 

The second grade of barrels comprises those which 
have to endure a great lateral strain, but which do 
not have to be water-tight. To this class belong the su- 
gar barrels, and all those used for packing hardware. 
The staves must be made of hard wood, but they only 
require strength and a power to resist three or four 
hundred pounds lateral pressure. It is possible to use for 
these barrels most of the lumber rejected for the first 
class of barrels. There must not be knot holes in the bar- 
rels, however, for tightness to some extent is essential. 
While the sugar.and flour barrels have paper lining in- 
side of them, they will spill more or less of the con- 
tents if holes and cracks of an unusual size are left in 
them. 

The third grade of barrels includes those used in the 
hardware trade and for packing tobacco, spices. and 
coffees. The weight of these articles is no less than 
sugar or flour, but their sides need not be so tight. 
The barrels and kegs for the hardware trade must 
be stout, but lumber can be used that is somewhat de- 
fective. Knots are not necessarily a bar to the use of 
staves. Some of the rough lumber used up in this way 
is practically of little or no use for the manufacture of 
any other kinds of circular packages. The cost of the 
raw material being smaller, the barrels can be sold to 
the trade from fifty to sixty per cent less than those 
made for sugar, molasses, oil, whisky, and paints. 

The question of hoops for these commercial barrels 
is fully as important as the staves. The use of wire 
and flat iron hoops has become quite universal, but 
where wooden hoops can be used as well, they always 
receive the preference. The most satisfactory method 
is to use wooden hoops, reinforced by iron or wire 
ones. A great many of the barrels used in the trade 
are thus held together. There is a uniformity of 
strength existing between staves and hoops which must 
be carefully computed in the manufacture of barrels 
for the different trades. To make hoops that would 
break at a straining point of two hundred pounds for 
barrels that were built of staves guaranteed to with- 
stand a pressure of five hundred pounds would be a 
waste of good material. If anything, the hoops must 
have a resistance more than equal to that of the staves. 
The hoops are consequently the most important part of 
the barrel. Stout hoops will hold a barrel together even 
when the staves are weak, and it is possible to hoop a 
barrel of 200 pounds resistance so that it will resist a 
pressure for a time of 500 pounds, The breaking power 
of either the wooden or Wire hoops is carefully com- 
puted for each class of barrels, and when properly 
made and applied they will insure a long life to the 
circular packages. The life of the barrel is estimated 
by the life of the hoops, and to prolong ft beyond that 
period new hoops must be supplied. 
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DETERMINING A SHIP’S BEARING BY WIRELESS 
TELEGRAPHY. 

A Boston inventor has devised a means for determin- 
ing the bearings of navigable vessels under /all, condi- 
tions of weather, the object being to provide improved 
indicating devices for use with a ship’s compass and 
the usual sailing-charts, whereby the bearings of 
known objects at a distance from the ship may be posi- 
tively determined at times when owing to fog or storm 
the landmarks may be invisible. , 

The invention is based upon the scientific fact that 
“Hertzian-wave” impulses or signals may be conveyed 
over long distances without connecting-wires. This 
principle is utilized to determine the position of the 
ship with relation to known landmarks, thus render- 
ing navigation safer and avoiding delays in the move- 
ment of vessels caused by foggy or stormy weather 
when the usual sight observations cannot be taken. 

The apparatus, carried on the ship, is applied to 
or connected with the binnacle, which incloses the 
ship’s compass; and it consists, primarily, of a receiv- 
ing instrument electrically connected with«an upright 
conductor so shielded that it can receive only the 
wave, impulse, or signal (coming froma. transmit- 
ting station on shore or from another ship or light- 
ship) through a lateral opening or slot: when such 
exposure is in proper range radially with said ship or 
shore station. The conductor is surrounded by a ro- 
tatable shield, cap, or tube slotted vertically to admit 
the wave or impulse from a given station at such time 
only, in its rotation, as the slot or opening is approxi- 
mately between said station and the inclosed con- 
ductor. With this apparatus or its equivalent when 
used on shipboard a rotatable pointer is employed ex- 
tending over and close to the compass, always in the 
same radial vertical plane as the slot or exposure, to 
indicate on the face of the compass the bearing of the 
station from which emanates the signal or impulse 
reaching the receiving instrument through such slot 
or exposure. 

With this system of taking bearings each lighthouse 
and prominent landmark will have a distinctive name 
or number by which it is known and designated on 
sailing-charts, and each will be provided with a trans- 
mitting instrument adapted to continually repeat its 
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name or number or to automatically transmit 
impulse, wave, or signal as shall make the iden’ 
the station certain. Then when a ship appears 
coast provided with the receiver and compass attac 
ments, the elevated conductor receives through 
slot of its rotating and intermittingly-acting sh 
the impulse sent seaward from ; 4g 
tions, and the navigator notes at once 
the bearing of the station as denoted on 
dial by the indicating pointer. From 
station he receives a different signal, and 
bearings thus secured he obtains 
ing exactly where on the chart his 
transmitting instrument on the ship 
be able to communicate the 
making its presence and its exact location 

SCIENCE NOTES. 

A telegram has been received at the Harvard 
lege Observatory from Prof, W. W. Campbell 
Observatory stating that a sixth satellite of 
suspected by Perrine in December, was 
him January 4, 1905. 
Jupiter from previous 
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8, 9, 10, and January 2, 3, 4. 
A clock which will run for two thousand years has 
been invented by Richard Strutt, son of Lord 

The motive power is a smal! piece of gold-leaf which 
is electrified by means of a very small quantity of 
radium salt. It bends away from the metal substance 
and keeps moving under this i until ee 
the side of the containing vessel,, At the moment of - 
contact it loses its electrical charge m springs 
back and is again electrified, and the e 
Sir William Ramsay considers tha’ 
into a very reliable timepiece at an 
$1,000. ‘ 
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which is to be a portion of an in nal 
tion, including the heads of all of the rs of Ku- 
rope, to make excavations at Herculaneum, which, to 
gether with Pompeii, was destroyed by an eruption of 
Vesuvius in the year 79 A. D. Prof. Waldstein hes 
secured the consent of the King of Italy to act as the 
head of the international committee. dwar 
will be at the head of the committee in England, 

peror William in Germany, President Loubet in Fra 


i 


and King Oscar in Sweden. The international com- 
mittee will have headquarters in Rome, over 
the King of Italy will preside. ’ of 
every nation will be at Herculaneum, and, once . 
the work will be pushed rapidly. \ é 
E. Demoussy has made a series of experiments to 3 


show the growth of plants in an atmosphere charged 
with carbon dioxide gas. In this case the plants reach 
an increased development over the plants growing in 
ordinary air. He used two glass boxes each of over 
one cubic yard capacity and containiag a number of 
pots. The first was not entirely closed and was used for 
the plants growing in ordinary air. The air supply was 
sufficiently renewed to give the average conditions, and 
a number of tests gave the normal amount of carbonic 
acid, or 3-10,000ths. In the second box a certain 
amount of carbonic acid gas was introduced each day 
so that the proportion reached 18-10,000ths, In the 
evening this became less, but never fell below 12- 
10,000ths, so an average of 15 could be admitted, this 
being five times the amount contained in ordinary air. 
During the day the plants were protected from the 
sun’s rays by cloth covers, and at night the boxes were 
opened so that they were well aired. For the experti- 
ments he chose four sprouts as nearly alike as possible, 
placing them in ordinary flower-pots in garden earth, 
one pair in each box. The observations wefe made 
from the end of May to the end of July, at which time 
the plants were cut and weighed. The following re- 
sults show the increase in growth due to the carbonic 
acid. The weights are. those of all the part of the 
plant lying above ground. At the beginning the 
weights were very small, as the plants had just sprout- 
ed; only the geranium, mint, and fucksia came from 
buds. The first figure gives the weight in ordinary air 
and the second in the air charged with gas. Coleus, 
34 grammes; 50 grammes. Lettuce, 21; 36. Gerani- 
um, “45; 118. Castor, 26; 45. Mint, 28; 36. Red 
bacco, 30; 54. White tobacco, 61; 101, Poppy, 21; 
Fuchsia, 30; 29. All but one, the fuchsia, show a 
increase, with an average of 60 per cent. 
ance of the plants is the same in both 
dimensions are somewhat greater in the 
For many of the plants the flowering is 
and abundant in the charged air, The fuchsia 
does not show any difference, but this be 
the fact that the plants were but little devel 
either case, as the conditions of high temperature and 
moisture were probably unfavorable for ts growthe 
ie ase 3 wiry 
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THE NEW GRAND CENTRAL STATION, NEW YORK. 

In the editorial columns of this issue will be found 
a discussion of the fundamental principles laid down 
by the architects of the new Grand Central Station, for 
their guidance in determining both the internal ar- 
rangements and the general architectural appearance 
of this great structure. The station building proper, 
together with the general offices of the company and 
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ing determined in every case by the structural engi- 
neering necessities of the station. The southerly 
facade will stretch for 300 feet on Forty-second Street, 
and the westerly facade will reach for 680 feet on 
Vanderbilt Avenue. The buiiding will extend 625 feet 
on Forty-fifth Street, 400 feet on Lexington Avenue, 
275 feet on Forty-fourth Street, and 260 feet on Depew 
Place. The southerly half of the building incloses the 


Frontage on’ 48d Street, 300 feet ; on Vanderbilt Avenue, 680 feet. Height to cornice, 75 feet. 
The New Station as it Will Appear from the Corner of Forty-Second Street and Vanderbilt Avenue. 
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Restaurant. 
Suburban Loop, 


Ticket Lobby, 90x 300 feet. 
Waiting 


c 7 pe 
. 
te sity bbe 


fre See ae et 


Rooms, Suburban Concouree. 


Grand Concourse, 160 x 470 feet, 150 feet high. 
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height. On entering, the passenger will find himself 
in a vast ticket lobby, 90 feet in width by 300 feet ip 
length. In the center of this building will be a long, 
oval structure, containing the ticket offices. To the 
right of this,and forming part of the main lobby, wilj 
be the outgoing baggage room. On the opposite side of 
the lobby the passengers will leave the ticket lobby 
through three main arches, corresponding to the ep. 


Warren & Wetmore and 
Reed & Stem, Architects, 


Suburban Tracks. 


LONGITUDINAL SECTION THROUGH THE WEW GRAND CENTRAL STATION, NEW YORK, SHOWING THE TWO TIERS OF TRACKS. 


the post office and express buildings, will cover the 
blocks lying between Vanderbilt and Lexington Ave- 
from. Forty-fitth to Forty-third Street, inclusive, 

the block fronting on Forty-second Street be- 
Vanderbilt Avenue and Depew Place. The main 

ect features are governed strictly by the 

a plan, the dominant architectural elements be- 


, 


station proper, this portion extending as far north as 
the northerly side of the great arched roof, seen in 
the perspective view. The northerly part of the build- 
ing is given up to the offices of the company. 

The imposing main entrance to the station on Forty- 
second Street is composed architecturally of three 
massive arches, each 33 feet wide and 60 feet in 


trance arches, and enter a broad gallery, which runs 

around three sides of the grand concourse. The ticket 

lobby and this gallery, it should be understood, are 

at street level. From the gallery, passengers will de- 

scend by four broad staircases, each 25 feet in width, 

to the floor of the grand concourse, which, by the ' 
(Continued on page 46.) 
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A CHICKEN-FEEDING MACHINE. 
BY W. FRANK m’CLURE. 

Fattening fowls for the market by means of ma- 
chinery, on first thought to most people seems ridicu- 
jous, hardly more so, however, than the hatching of 
chickens by means of an incubator a few years ago. 
The incubator has come to stay, and the chicken 
feeder, although an innovation, has found a place in 
some of the largest poultry yards. Modern genius in 
recent years has affected the poultry farm just as 
decidedly as it has the apiary or the stock farm, and 
its problems have offered a wide field for 
scientific study. 

It is claimed that chickens fattened by 
machinery comprise sweeter and tenderer 
meat than those fattened in the ordinary 
way. Fowls are fed in this manner for two 
or three weeks prior to killing, and in that 
time increase in weight from two to three 
pounds. The chickens are not allowed exer- 
cise in this time, and are allowed no other 
food than that which is received from the 
machine. The feeding is done twice a day, 
and one man can feed 300 chickens in a day. 
It is a patent liquid food that is fed in this 
manner, the ingredients of which, of course, 
are known only to the maker. 

The feeding machine is nicely illustrated 
in the accompanying photograph. The food 
is forced through a tube by means of a suc- 
tion pump, which in turn is operated by a 
foot pedal. The tube, which is about ten 
inches in length, reaches through the chick- 
en's mouth into its crop. In the photograph 
this tube is shown on the outside of the 
fowl’s neck, reaching to about the same 
point as when inserted in the mouth. When 
the crop is full the flow of liquid food stops 
instantly, and the chicken is not injured in 
the least. This feeding by machinery is 
done chiefly in the preparation of roasters 
for the market and for finishing the fatten- 
ing of broilers. 

Notable progress has also 
among poultry raisers in the increased pro- 
duction of eggs. It is claimed to-day that it 
is within the power of the poultry owner to 
make his hens lay an average three years’ 


been made 


crop in two years, and that even molting is 
controlled at the will of the owner. This is 
an important discovery in this day, when the 


demand for eggs is so enormous and the 
price so high. In the last annual report of 


the Secretary of Agriculture, a statement is made 
which gives an idea of the size of the annual consump- 
tion of eggs in this country, This report states that 


the hens of the United States lay 1,666,000,000 dozens 
of eggs a year, the value of which in one month is 
enough to pay the interest of the entire national debt 
for one year. There is little question that the sci- 
entific study that has been given the subject of poultry 
raising in recent years has added materially to this 
annua! egg production over what it otherwise would 
have been. Proper housing, for example, has come to 
be recognized as an absolute essential. Also, as pure 
air is required for the healthy human being, so also 
the well-bred fow! to-day is given plenty of fresh air, 
while at the same time drafts are avoided. 

It is not unusual nowadays to see numerous small 
chicken houses scattered over a large field where the 
poultry business is carried on upon an extensive scale. 


This arrangement, of course, admits of the various 
flocks being housed separately. Artificial heat is sel- 
dom resorted to in heating these houses, except in 


extreme cold weather. With all surroundings con- 
ducive, it is not unusual for one hen to lay sixteen 
dozen eggs in one year, 
and even better records 


than this are often made. 
Few poultrymen, however; 
@ttain such records with 
their flocks unless they 
have made a study of the 
numerous scientific meth- 
ods’of caring for them. 





ooo 

A new application of 
Wireless telegraphy has 
been introduced by two 
English inventors. The 
device is purely for enter- 
taining purposes, consist- 
ing of the operation of mu- 
sical boxes placed at dif- 





ferent points from one 
common center There is 
& receptacle in which the 
coin is placed, and imme- 
diately a musical box 


Placed at a distance, such 
as in another room, com- 
Mences to play. 
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NEW CELOSTAT AND HORIZONTAL TELESCOPE OF THE 
ASTROPHYSICAL OBSERVATORY OF THE 
SMITHSONIAN INSTITUTION. 

A novel form of ceelostat has been designed by Mr. 
8S. P. Langley, of the Smithsonian Institution, for the 
study of the absorption of the solar envelope and for 
measuring the energy of sun-spot spectra. Mr. C. G. 


Abbot describes this instrument as follows in the 
Smithsonian Miscellaneous Publications: 

The beam is reflected due south from a rotating 
mirror and thence due north from a second mirror 





“& CHICKEN-FEEDING MACHINE, 
. 

over the top of the first. The beam from the first mir- 
roy shoots upward at an angle with the vertical equal 
to the sum of the angles of latitude and declination; 
and for the sun at Washington this angle is about 
62 deg. at summer soistice and 16 deg. at winter sol- 
stice. Therefore to give a horizontal northerly directed 
beam the second mirror is to be inclined forward 14 
deg. at the former period and 37 deg. at the latter. 

In this form ef celostat the moving mirror is never 
used in very different positions, so that owing to 
the consequent. probable constancy of figure in the mifr- 
rer itsbeems to be well suited to long exposures in 
stellar photography. 

At noon of the equinoxes the second mirror if ex- 
actly south of the first would cut off the beam, and at 
summer solstice it must be further south than in 
winter to reflect the beam clear over the first mirror. 
Accordingly the second mirror is provided with a car- 
riage and two pairs of tracks at right angles like the 
slide rest of a lathe, so that the mirror may be dis- 
placed to the west a little before noon when the sun 
is in its southern declinations, and can be shifted 
back to the east a little after noon. The north and 





THE TWO-MIRROR OQLOSTAT OF THE SMITHSONIAN ASTROPHYSICAL OBSERVATORY. 
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south track is for the purpose of shifting the second 
mirror for different declinations of the sun, the mirror 
being at the south end of the track at the summer 
solstice. 

As it has been thought that this solution of the 
difficulties attending the use of the celostat will prove 
of interest and value to astronomers, a large instru- 
ment of this type was ordered from the J. A. Brashear 
Company and sent for exhibition to the recently- 
closed: Louisiana Purchase Exposition. The’ ac 
companying engraving is reproduced from a photo- 

graph of this ewlostat as now being tested 

at the Astrophysical Observatory, In connec- 
tion with the long-focus mirror above men- 
tioned. There is also shown in the. illustra- 
tion a portion of the “churned” tube of the 
. horizontal teleséope, of which more will be 
said later. The celostat carries a thirty-Inch 
_ and a twenty-five-inch mirror, the former 
turned bya polar axis driven at the rate 
of one complete rotation in forty-eight hours, 
the latter mounted on a carriage with tra- 
verse motions at right angles like the slide 
rest of a lathe. The cell of the second mir- 
ror is carried by trunnions in a fork, itself 
capable of turning about a horizontal north 
and south axis, and by these two motions of 
rotation, with their fine adjustments, the 
beam may be sent in any direction whatever, 
though most favorably in a nearly northerly 
one. In actual use the reflected beam is de- 
pressed about 6 deg. from the horizontal to 
feed the long-focus mirror, which is 56 feet 
north and about 3% feet below the center of 
the first mirror of the colostat, directly 
under which the beam passes toward @ focus 
on the third pier, some 85 feet further south. 
To provide for this depression of the beam 
from the horizontal, north and south, or 
declination, track of the celostat is inclined 
upward at a corresponding angie, so that the 
reflected beam may always clear the first 
mirror, The length of travel of the lower 
base of the second mirror on this north and 
south track is five feet and the lower base 
itself has an east and west track six feet 
long on which the upper casting is moved 
to and fro to allow for avoiding the shading 
of the main celostat mirror by the cell of 

the twenty-fiveinch mirror between 11 

o'clock and 1 o'clock near the times of the 

equinoxes. 

Early experiments on an artificial star 
with the long-focus mirror, before the completion of 
the celostat or the installation of a tube, showed con- 
clusively that the “boiling” caused by irregularities of 
the atmosphere over the grass-grown soil between the 
mirror and its focus was far too great to permit any- 
thing like satisfactory definition on the solar image, 
and therefore the novel device of a tube with provision 
for stirring the air by means of a blast was ordered. 
It consists of a main horizontal tube 24 inches in in- 
ternal diameter with diaphragms at five-foot intervals, 
and with an inclined flared tube uniting with the 
main tube at the north end close in front of the con- 
cave mirror, At. intervals of about five feet, five-inch 
ducts lead to air-mains 14 inches in diameter, which 
in turn at length unite in two twenty-inch mains lead- 
ing to the intake and blast respectively of a twenty- 
nine-inch fan blower with direct-connected 244-horse- 
power electric motor. It is so arranged that the 
openings in the telescope tube communicate with the 
blast and suction of the blower alternately, so that 
the air within the tube is repeatedly carried through 
the system and churned over and over. Thus the 
path of the beam from the cm@lostat to the focus of 

the mirror is thoroughly 

stirred, but nothing has 
been done as yet to jntro- 

‘"duce’ stirring between the 
celostat and the sun. it 
is poesible that an attempt 
will be made later to stir 
the path of the beam in 
the eighty feet immediate- 
ly above the celostat, if it 
is found impossible,.to get 
good enough definition 
with the present arrange 
ments. 

It should be recalled 
that the conditions re 
quired for bolometric. work 
are quite different from 
those suited to direct eye 
vision or to photography. 


tion may be due to. alter. 
ations in transparency of 
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the intervening medium and not to the properties 
of the source of light. Thus those times when thin 
cirrus clouds, fog, or smoke cover the sun, which are 
well known by solar observers to be the times when 
“boiling” is apt to be diminished, and which are the 
most favorable opportunities for visual and photo- 
graphic observations, are quite unsuitable for bolo- 
metric work. Indeed, the best time for this is some 
what after noon on those clear October days when 
“boiling” is apt to be at a maximum, but cloudiness 
at a minimum, and it is probable that the definition 
obtained in such conditions will never be the best. 

Trials made thus far have demonstrated the great 
value of the stirring apparatus, not only to diminish 
“boiling,” but to preserve a constant focal length and 
tolerable definition. “Boiling” is still of course notice- 
able, because the long reach of air above the colostat 
is not stirred, but the image is far better than could Ve 
obtained with the earlier appliances, and owing to the 
massive piers and to the simplicity of driving mechan- 
ism, it is less subject to jars and wandering. 
—>+o+ oe 
THE BRONTOSAUR. HOW A GIANT PREHISTORIC ANI- 
MAL WAS DISCOVERED, TRANSPORTED AND RESTORED. 

In 1897 Mr. Walter Granger, of the expedition sent 
out in that year by the American Museum of Natural 
History of New York, found in the southeastern part 
of central Wyoming, not far from the Medicine Bow 
River, the first fruits of the greatest collection of the 
fossilized remains of extinct reptiles 
that has ever been discovered in any 
one locality. Previous prospectors had 
taken fossils from the region, but had 
abandoned it for other fields, so that 
Mr. Granger really rediscovered it. It 
will be remembered, from various ac- 
counts published since then, that 
weathered fragments of dinosaur bones 
were so common at this place that they 
“were taken for bowlders of peculiar 
shape, and that a couple of Mexican 
sheep herders had used these fossils 
for the foundations of their hut. This 
Bone Cabin Quarry, as it came to be 
galled, was about ten miles south of 
the famous Como Bluffs, from which a 
considerable number of fossilized 
skeletons had previously been taken. 
The finest specimen among these is 
Prof. Marsh's Brontosaurus excelsus, 
now one of the treasures of the Yale 
Museum. 

When fossil bones of one kind are 
found in different places within a rea- 
sonable distance of one another, they 
Usually occur in one stratum, which 
has cropped out at different points. 
This is true of the remains found at 
the Como Bluffs and at the Bone 
Cabin Quarry, the bone layers there 
exposed being of the same age, and 
originally an unbroken level stratum 
which may be designated as “the dino- 
saur beds.” When the contiguous 
Laramie Mountains and the Freeze- 
Out Hills were formed by the shrink- 
ing of ‘the earth's crust, this stratum 
was correspondingly warped and 
wrinkled into numbers of great folds 
or rock waves. Surface erosion of 
wind and water has been responsible 
for the subsequent removal of great 
portions of the crests and upfolds or 
“anticlines” of these waves, thus exposing the edges 
and allowing the weathering out of the fossilized 
contents of the strata. This layer, usually about two 
hundred and seventy feet in thickness, is entirely of 
fresh-water origin, but both above and below it are 
strata which show that there had been previous and 
subsequent invasions of the sea, the first forming the 
ichthyosaur and the latter the mosasaur beds. Owing 
to the uplift of the various mountain ranges, this 
great dinosaur graveyard is found to crop out along 
the entire eastern face of the Rocky Mountains, 
around the Black Hills and in all parts of the Lara- 
mie Piains, Dinosaur bones may be found almost 
everywhere, tut up to the present, in no locality have 
they been seen in such profusion as in the two well- 
known places mentioned before. 

In the excavations at the Como Bluffs the remains 
‘were found thoroughly scattered and from twenty 
to a hundred feet apart, an entire skeleton or even 
the larger part of one being extremely rare. In the 
Bone Cabin Quarry, on the other hand, the American 
Museum expedition found a vast numper of skeletons, 
Rot only close together, but often closely commingled, 
Temains of most of the animals of that region at that 

Md, from the largest of the giant dinosaurs to the 

at and most bird-like kind. The Bluffs appear 

the ancient shore line of 2 muddy estu- 
such ag ts depicted in the accompany- 
of a Brontosaurus restoration by Charles 
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R. Knight. Prof. Henry Fairfield Osborn, curator of 
the Department of Vertebrate Paleontology at the 
American Museum, believes that at the Bone Cabin 
Quarry, on the other hand, the conditions were dif- 
ferent; that this was the area of an old river bar 
which, in its shallow waters,’ arrested the more or 
less decomposed and scattered carcasses that had 
slowly drifted down stream toward it, from almost 
the entire region through which the river took its 
course. 

The greatest of these creatures were the giant 
dinosaurs, and very probably no animals existing on 
land have ever approached them in size and bulk. 
The evidence of the freely commingled remains shows 
us that at least three distinct kinds of these giant 
dinosaurs existed at the same time in the same region. 

The dinosaur named Diplodocus by Marsh is most 
completely known. The American Museum's first find 
in the Bone Cabin Quarry was-the previously unknown 
hind limb of this dinosaur, a find that showed it was 
distinguished by relatively long, slender members 
and may popularly be called the “long-limbed 
dinosaur.” The major portion of a great skeleton un- 
earthed in the Bluffs and a larger one found about 
ten miles north of the Bone Cabin Quarry furnished 
practically complete knowledge of the great bony 
frame of this giant lizard. By contrast the second, 


the Brotitosaurus, or “thunder saurian” of Marsh, was 
relatively shorter in body and more compactly built, 





Covering the Excavated Bones with Plaster of Paris. 


The figures on the plaster show what each bone is and where it was found. 





Appearance of the Fossil Bones when Uncovered. 


THE RESTORATION OF THE GIANT LIZARD, THE BRONTOSAUR, AT THE AMERICAN 


MUSEUM OF NATURAL HISTORY, NEW YORK. 


but more massive in structure. Considerable portions 
of the skeletons of perhaps a score of the great herbivo- 
rous dinosaurs are preserved in the Yale, Carnegie 
(Pittsburg), Field Columbian and American muse- 
ums, while much less abundant and more incomplete 
remains have been found in England near Oxford. 
Of another type, and much smaller in size, were the 
carnivorous dinosaurs. They were bipeds with bird- 
like feet and sharp claws, and, in contrast with the 
two foregoing types, had large: heads with sharp, 
pointed teeth. The marks of these teeth have been 
found upon the tail vertebra of both Diplodocus and 
Brontosaurus, showing that if the carnivora did not 
destroy’ the ponderous and slow-witted lizards of the 
other types, they at least fed upon their carcasses. 

In 1898 the largest known and at the same time 
the most complete Brontosaurus skeleton was discov- 
ered about three miles west of the Bone Cabin Quarry. 
It was worked out with great care, and is now being 
restored and mounted complete at the American Muse- 
um under the direction of Prof. Osborn. When fin- 
ished it will be the only mounted skeleton of a 
Brontosaurus in the world, though at the Yale Museum 
the pelvis and hind legs of a dinosaur of this kind are 
mounted, and another splendid skeleton of a Diplo- 
docus is being reconstructed at the Carnegie Museum, 
Pittsburg. 

As can be readily understood, the natural processes 
incident to the preservation of these fvussils almost 
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preclude the possibility of finding an entire skeleton, 
Especially is this true of the smaller bones, such as 
those of the head, or those not firmly bound togettier 
by strong ligaments. These often become scattered 
or so badly crushed by the weight of the strata which 
accumulate above them that it is not worth while to 
mount or even reconstruct them. The Brontosaurug 
now in course of erection at the American Museum jg 
unusually well preserved, and it is, fortunately, of 
nearly the same size as the Yale Museum specimen. 
This fact smoothed over a number of difficulties. The 
skull was not found, and in fact is known only by in- 
complete portions of the jaw and of the back of the 
head. The reconstructed skull is based on these frag- 
ments and on the known skull of a nearly related 
species. The heads of these herbivorous dinosaurs, 
by the way, were comparatively small in size and 
altogether out of proportion with the ponderous body, 
We can hardly understand how this very small head 
with its light jaws and slender, spoon-shaped teeth 
could adequately supply the food necessary to nourish 
the great creature. Prof. Osborn is of the opinion that 
the animals fed on some very plentiful and nutritious 
water-plant, which was swallowed in large quantities 
without mastication, there being no grinders or molars 
in the head. 

The Brontosaurus was among the most highly spe- 
cialized of the herbivorous dinosaurs—probably the 
last of the race. Evidence of this is found in the 
wonderful construction of the bones, 
especially of the vertebre. The bones 
were excessively light for their size 
and strength. They are so shaped that 
every unnecessary particle is dispensed 
with, are hollowed out wherever possi- 
ble and braced wherever necessary, 
and are porous in the centra. The ac 
companying photograph of the verte 
bre clearly shows the remarkably effi- 
cient construction, from an engineer- 
ing standpoint, to withstand the enor. 
mous strains and stresses incident to 
moving the huge bulk of a creature 
from 60 to 70 feet long. It shows also 
how similar the principle of structure 
is to the modern T-iron one. From 
the tip of the tail to the head the strue- 
ture of the vertebre changes with the 
mechanical requirements, Exactly 
what these were, however, has not 
been thcroughly studied, as little is 
known about the musculature of the 
body. A further demonstration that 
the Brontosaurus was highly special- 
ized is given by the pelvis. In primi- 
tive vertebrates there is little connec- 
tion between the pelvis and the back- 
bone. Here the pelvis and the adja 
cent vertebre are intimately con- 
nected. The anterior tail vertebra 
are peculiarly shaped to strengthen 
the pelvis, and the one nearest to this 
is, in fact, a part of it. The lateral 
flange of this vertebra is in part prob 
ably a modified rib, being deepened to 
give added strength with which to re 
sist the tremendous torsional strains 
on this portion of the frame, the 
pivotal center of motion undoubtedly 
being at the hips. 

It is supposed that the two inverted 
V-shaped prongs under the hind legs 
were used to rest upon in a sitting 
posture, and that there was a great pad of cartilage 
or connective tissue at the point of each V. It is not 
believed that the Brontosaurus was able to sit up on 
the hind legs and tail like the modern kangaroo, a8 
at no point of the tail is found the peculiar bend or 
the fusion of vertebre usual in this case. 

The Brontosaurus was supposedly aquatic, but not 
marine. As in most aquatic animals, the ends of the 
bones at the joints are rough instead of smooth. It is, 
in fact, beginning to be doubted whether it ever came 
out on land, though the comparative lightness of its 
bones, usual in walking or flying animals, but not in 
swimming ones, seems to indicate that part, at least, 
of its life was spent out of the water. The five toes on 
the hind feet are thought to have been used to force 
the body along the muddy bottoms of the shallow 
lagoons which the Broptosaurus supposedly frequented. 
Paleontologists have not, however, accounted for the 
single claw on each forefoot. The fact that there really 
was only one claw on each forefoot is proven by the 
numerous fossilized footprints that have been found. 

The mental and physical labor, the time and patience 
necessary successfully to complete a restoration of 
this kind, can hardly be appreciated by the layman. 
The expeditions that are sent out each year to search 
for fossils or to recover those already found, entail 
great labor and expense. The real work begins, 
though, with the removal of the fossils from the rock, 
clay, or shale matrix, and this excavation is a very 
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delicate operation, as the bones are brittle and frac- 
ture easily. As they are uncovered little by little, 
the bones are closely covered with tissue paper or very 
thin muslin and gum arabic. . Over this, as they are 
gradually laid bare, plaster of Paris is applied, till the 
entire bone is covered. Sometimes, if the bones are 
much shattered, no attempt is made in the field to 
excavate them, but the surrounding matrix is cut out 
and shipped in a block. In the case of the large bones, 
the plaster envelope is strengthened with wooden ribs 
and the whole bound with wet rawhide which is then 
allowed to shrink and closely bind the whole. The 
fossils are next carefully crated and hauled to the 
nearest railroad siding for shipment. This sometimes 
means a bad trip of many miles over rough country 
and is frequently the cause of much difficulty. 

The actual laboratory work of patching up fractured 
bones, restoring or reproducing missing ones, of put- 
ting them properly together and in a proper posture, 
means months of thought and labor. It can readily be 
understood that it is a matter of some difficulty to pose 
a skeleton 60-odd feet long and 15 feet high at the 
pelvis. Some of the individual bones are enormous. 
The femur of the hind leg is 5 feet 1014 inches long, 
the total length of the body being estimated at 66 feet, 
while the remarkably small head is only 27 inches 
long. In the Field Columbian Museum are preserved 
the limb bones of a related species, the Brachiosaurus, 


. the femur of the hind leg being 6 feet 8 inches long. 


Assuming the proportions to be the same, the Chicago 
specimen would have been 70 to 72 feet over all. 

The construction of the iron framework used in a 
restoration of this kind is no mean feat of practical 
engineering. The photographs of the hind and fore 
limbs give a clear idea of the way in which this is 
done. For supporting the weight of the large bones 
of the limbs and backbone, heavy wrought-iron pipe 
of large size is used. This is bent and curved so as to 
conform closely to the natural angularities, as shown. 
The bones are fastened to this by means of lighter 
piping and reducing crosses. Light channel irons and 
flat bands are also used, as may be seen in the manner 
in which the bones of the pelvis are supported and 
bound together. The photograph of the vertebrae shows 
how these are joined to the heavy supporting pipe by 
means of smaller pipe and reducing tees. 

Some idea of the iength of time that work of this 
kind takes may be gathered from the fact that it took 
two men at least a year to work the bones out of the 
matrix, at least six months to restore the missing 
parts, and at least ten months to mount the bones, 
weld and bend irons, ete. Nor does this include the 
time spent by the field parties or by Prof. Osborn and 
other scientists, and Mr. Adam Hermann, head pre- 
parator of the department, in planning and laying out 
the work. 

This department of the American Museum is one of 
the most interesting ones in the institution. The col- 
lection comprises the extensive material collected by 
the late Prof. E. D. Cope, chiefly between 1870 and 
1890, and the much larger collections made by the 
expeditions which have been sent out by the Muséum 
every year beginning with 1891. 

We are indebted to Prof. Osborn for courtesies in the 
preparation of this article. 


a _ 





The Congo (Belgian) Telegraph. 

The telegraph and telephone lines of the Belgian 
Congo region show some peculiarities both in the con- 
struction of the lines and their operation, owing to 
the climate and the character of the country. Where 
the lines run through the forests, the wires are placed 
a8 much as possible upon trees and in other cases 
upon iron poles. The wire, which is of phosphor-bronze, 
is painted black, so as not to attract the attention of 
the natives, who lay hands upon all the copper they 
can find. The other brilliant objects of the line, such 
as the insulators, are also painted black. A cutting 
30 feet wide is made through the forest for the line, 
80 that there is no risk of fire or from falling trees. 
Besides the telegraph offices of Leopoldville, Kwamouth, 
and Coquithatville, there are nine telephone offices 
and six cabins. The latter are used for communicating 
with the steamboats on the river. The first hours after 
sunset are the best for telephoning, and it is possible 
to telephone direct from Matada to Kwamouth, or 380 
miles. From the latter point to Boma, or 410 mites, the 
Voice is still heard. After 10 o’clock A. M. the heat 
makes it impossible to use the telephone, especially in 
the rainy season. This is due to the fact that a return 
wire is not used, and the use of the earth return is 
accompanied by great disturbances in the middle of the 
day. The greatest enemies of the telephone lines are 
the wild animals. In the rainy season atmospheric dis- 
charges often strike the wires, therefore the lines need 
to be constantly inspected and repaired. Within the 


last two years the government has been experimenting | 


with a wireless telegraphy system between Boma and 
Ambrizette to connect the land lines with the sub- 


‘Marine cable. 


THE TASMANIAN BLUE GUM—AN IDEAL TIMBER FOR 
HARBOR BUILDING, 
BY HAROLD J. sHEPSTONE. 

The erection of the great National Harbor, at Dover, 
on the south coast of England, has called attention to 
the wonderful properties of the Tasmanian blue gum 
(Eucalyptus glbulus). It is at once one of the strong- 
est as well as the most durable and densest timber in 
the world. It is so heavy that it will sink like a piece 
of lead, while it is also practically immune from the 
attacks of the seaworm, These facts have only lately 
been more or less known to timber experts, but the 
presence of a large number of piles of Tasmanian blue 
gum at Dover, where they were tested together with 
other timber, has shown in the most striking manner 


the superiority of this wood for the erection of staging - 


in salt water, 

Before dealing further with the wonderful strength 
and remarkable density of the blue gum, it is as well 
to note that the harbor where this wood is being ex- 
tensively employed is one of the biggest engineering 
feats ever undertaken. It is being formed by extending 
the well-known Admiralty Pier at Dover some 2,000 
feet, the erection of an eastern arm 3,320 feet in length, 
and the building of a breakwater 4,200 feet long. Natu- 
rally, the carrying out of such a huge undertaking 
called for an enormous amount of timber, the mini- 
mum quantity required being given as follows: Hard- 
woods, principally greenheart and rock elm, 25,000 
cubic feet; and softwood, pitch pine, redwood, etc., 
75,000 cubic feet for permanent work; and for merely 
temporary staging, 550,000 cubic feet of blue gum and 
other hardwood; and pitch pine, etc., for superstruc- 
ture, 850,000 cubic feet; or some 1,500,000 cubic feet of 
timber in all. , 

It was not necessary, of course, to go to Tasmania 
for the execution of such an order, so far as quantity 
was concerned; indeed, some of the timber used for 
piles at Dover has been imported from Vancouver's 
Land, and on the whole there has been very little fault 
to. find .with-it. Then.why, one may. well ask, did the 
contractors avail themselves of the services of their 
timber expert, Mr. W. Heyn, and dispatch him on a 
journey of 14,000 miles to Tasmania, to bring home 
piles which could have been purchased cheaper in 
America or Canada? The reasons were many. To 
secure Oregon piles 100 feet in length and 18 to 20 
inches square (the necessary dimensions) was by no 
means difficult; but Tasmanian blue gum piles were 
preferable, chiefly on account of their greater specific 
gravity. In the first place, it was found impossible to 
get a pile of Oregon 100 feet in length into position 
for driving into the ground through 47 feet of water 
at low tide, on account of the strength of the tides and 
currents, unless it was “weighted” with iron at the 
end. This at once entailed an extra expense in mate- 
tial and labor of nearly $50 per log. 

But the blue gum possessed other advantages over 
its rival Oregon. The Teredo navalis, of seaworm, lit- 
erally honeycombing its way through the latter, ren- 
dered it after some time unfit for further use as a pile. 
As a rule, the timber was injured through, the ravages 
of this little anima! after a period of about eighteen 
moaths to two years. Now, it is not difficult to see that 
as the piles are only employed to carry temporary 
staging, so as to enable the 40-ton concrete blocks of 
which the harbor walls are being built to be placed 
in position, a great saving is effected by using them 
over and over again as the blocks are laid. That was 
impossible for any great length of time in the case of 
Oregon wood, but with Tasmanian blue gum it was 
entirely different. Being immune from the attack of 
the sea insect, the greater proportion of the blue gum 
piles at Dover have been in constant use for over three 
years, some having been driven three or four times, 
and there is no reason why they should not be re-em- 
ployed in this manner till the whole work is completed. 
On account of their high gravity it is not necessary to 
weight them, and should they get carried away by 
accident they would sink where they feil, and could 
easily be recovered, instead of floating about as Oregon 
would do, a menace to the works or to ships or steam- 
ers. Some idea of the density of this wood may be 
the better understood when it is stated that it has a 
specific gravity of 75 pounds to the square foot, where- 
as water is but 65 pounds. A pile of blue gum, there- 
fore, 100 feet long and 20 inches square, would turn 
the scale at nearly 10 tons, while an Oregon log of 
similar dimensions, having only a specific gravity of 
48 pounds per square foot, would only weigh 6 tons, 
and consequently float. 

To obtain a pile 100 feet in length and 20 inches 
square, parallel from top to bottom, demands a tree 
15 to 18 feet in girth 5 feet from the ground, and about 
150 feet to the first branch. The Tasmanian blue gum 
easily attains this height. Indeed, so far as height 
and general beauty are concerned, the blue gum is no 
mean rival to the famous Redwoods of California. A 
large quantity of the timber to be seen at Dover came 
from the yards of Messrs. Gray Brothers, of Adventure 
Bay. Mr. Gray, the head of the firm, states that they 
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often come upon trees from which they could 
160 feet long (that is, 60 feet longer 
the contractors at Dover), before the 
reached, and others 230 feet. 
through at the butt. Nor 
means the largest recorded 
Mr. Perrin, formerly Inspector of 
and afterward in Victoria, mentions 
a fallen blue gum at Geeveston ( 
which had a length of $30 feet; and 
ston, the eminent.government statistician, 
“the Tolosa blue gum,” also 330 feet high; and 
von Meuller, the well-known Australian naturalist, says 
of a blue gum growing at Southport in Tasmania that 
it contained “as much timber as would suffice to build a 
90-ton schooner.” And when speaking of these giants, it 
should be borne in mind that they are not isolated 
cases, mere curiosities, but that trees 
250 feet are fairly common in the forests, 
over thousands of acres in the Huon and 
districts of Tasmania, rising high and clear 
like the masts of great ships. 

The wonderful strength and lasting qualities of the 
Tasmanian blue gum have been more than 
strated at the Dover Harbor Works, where their 
ployment has given the greatest satisfaction, 
calling attention in the most emphatic manner to the 
commercial value of Tasmanian timber. 
carefully made and at long intervals show that ti: 
Tasmanian wood will sustain about double the weig 
of English oak before breaking, and will even 
its elasticity after bearing a weight at which 
breaks, while as to its longevity under water no 
appears so far to have been reached. Many instances 
could be quoted in confirmation of this statement. An 
old ferry-boat built of blue gum in 1818, and which for 
more than fifty years has been lying a wreck between 
high and low water mark on the banks of the Derwent 
in Tasmania, shows no signs of fecay to-day, and the 
wood, beyond a few stains from the iron fastenings, 
is perfectly sound. A portion of this old yessel is 
shown at the Hobart Museum, among a collection of 
Tasmanian timber. In speaking of the commercial 
value of this particular wood, one must not forget that 
a good deal of it is to be found growing within six to 
ten miles of the seashore, thus considerably reducing 
the difficulties of transportation to the timber ships, 
which is effected on rudely-formed tramways, 
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is the stringy bark (HLucaly,ius obliqua). 
and size this tree is quite equal to its brother, the blue 
gum, and when cut it is by no means easy to distin- 
guish it from the blue gum. Its specific gravity is 
usually about five pounds per cubie foot less, but it is 
often found with knots, which render it less desirable 
for piles required to carry very heevy loads, besides be- 
ing more liable to seaworm attacks. It closely resem- 
bles English oak, particularly when used for flooring, 
for which it is well adapted. 

It is interesting here to note that sleepers cut from 
the stringy bark and blue gum are most excellent. 
They have been used on the Dover Harbor Works for 
four years, exposed to the most trying weather, salt 
and fresh water, very heavy traffic of locomotives, 
goliath cranes, ete., being continually shifted and re- 
laid as the engineers of the service require, and yet 
they are in as good condition to-day as they were when 
first put down, Large quantities of these slecpers are 
being sent from Hobart to South Africa, where they 
are highly esteemed. Their great feature is their dura: 
bility, their average life being no less than twenty 
years. They cost about $1.50 each, against $1 for 
Baltic or soft timber sleepers, which do not last one- 
third of the time, This wood is also admirably adapted 
for wood paving, and if properly laid on a good con- 
crete foundation, will last under heavy traffe fifteen to 
twenty years, and does not polish through use, thus 
giving a sure foothold for horses. ‘ 

The Huon pine is another Tasmanian wood deserv- 
ing of notice here. For exquisite beauty when pol- 
ished and for all decorative purposes it iy comes 
before the stringy bark. Of this timber Mr. BR. M. 
Johnston says: “It is the grandest and most beautiful 
of all Tasmanian soft woods.” Though so, beautiful 
that it appears little short of wicked waste to use it 
for any but decorative purposes, it is, in truth, remark- 
ably long lasting, declining to succumb to the attacks 
of insects, whethér in water or on lanJ. It is largely 
used in boat building. Still another beautiful wood is 
the Tasmanian blackwood, a species of acacia, which 
very closely resembles mahogany, and‘ which is used 
by the English government at Woolwich Arsenal in 
the manufacture of gun carriages. It is also employed 
in the making of billiard tables, sideboards, and deco- 
rative work. i 

For much of the above information, and for the loan 
of the photographs accompanying this article, the writer 
has to acknowledge his indebtedness to Mr. W. Heyn, 
head of the timber department of Messrs, 8. Pearson 
& Son, the contractors for the Admiralty Harbor Works 
at Dover, As already mentioned, Mr, Heyn was sent 
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to Tasmania to select piles, and while there, at the re- 
quest of the Tasmanian Ministry, read a paper before 
the Royal Society ‘of Tasmania on the timber in that 
colony. . Being acknowledged as an expert on the sub- 
ject, and having had a long experience in Baltic and 
American timber, his remarks were naturally listened 
to with considerable attention, and printed for circu- 
lation in the state by the government. In an interview 
with the writer, he was enthusiastic about the won 
derful properties of ths Tasmanian timber, but spoke 
sadly of the waste he witnessed in the great forests of 
that state. caused through bushfires 
apd useless ring-barking, etc. At the 
game time he had a good word to say 
for the Tasmanian axmen, declaring 
them to be among the finest in the 
world, as the splendid workmanship 
shown In the aquaring of the Dover piles 
proves. Indeed, at a short distance, it is 
dificult to distinguish whether they ere 
sawn or hewn. It is a curious fact, and 
complimentary to American industry, 
that they infinitely prefer the American 
ax to that made ir any other country. 
Before leaving Tasmania Mr. Heyn 
read a second paper before the Society, 
in which he declared that the govern- 
ment of that State could take a leaf from 
the method-of the Agricultural Depart- 
ment at Washington by establishing a 
sthoo! or schools of forestry such as 
are to be found in the United States and 
other great countries, The work of such 
an institution should include, in his 
Gpinion, the importation of desirable 
seeds from different parts of the world, 
8. well as collection of native seeds for 
afforesting the waste lands, on the is)- 
and; growth and distribution of nursery 
stock, particularily of trees likely to 
benefit, meterially and physically, Tas- 
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SPAN OF OXEN AT WORK IN A TASMANIAN BLUE-GUM FOREST. 


mania; acd practical teaching. with ocular demon- 
stration, of ‘the art of forestry to those desiring it. 
The. institution would also see that the laws for the 
protestion of forests were rigidly enforced. 
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A New Variety of Potato. 
has been making some experiments in 
‘upon a new variety of potato which not only 
‘advantage of growing in damp earth, but gives 
yield. This variety is known as 
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Solanum commersoni, and comes from: Uruguay. He 
obtained some specimens -from Prof. Davin, of the 
Marseilles Botanical Garden, who had recently secured 
some ofthe plants. M. Labergerie commenced plant- 
ing the potatoes in a fertile and wet soil on the banks 
of a stream. They began to grow. regularly, and. in 
1904 he already had 11,500 plants.. He finds that the 
yield is no less than 100 tons per hectare (which fig- 
ures about 30 tons per acre) in wet soil, and but 3 
tons per acre in dry soil, The potatoes are exception- 
ally large and weigh 2% pounds, and at the same time 


TASMANIAN AXMEN SQUARING BLUE-GUM PILES IN THE BUSH. 


are of good quality. The branches of the plant are 
as long as 12 feet. The potatoes contain a large pro- 
portion of starch, and he finds 17 per cent in the pres- 
ent specimens. The taste is good, and in this regard 
will compare .very. well with the ordinary varieties. 
The plant is considerably influenced by water and light. 
It appears that the Solanum was considered formerly 


as only good. for: cattle, but. we now find that it,can~ 


be developed so as to be nutritious and good-tasting. 
At the same time it prefers wet soil where ordinary 
potatoes will not flourish. 
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COMPLETION OF THE EAST BOSTON TUNNEL. 

The completion of the East Boston tunnel marks 
the inauguration of one of the many rapid-transit sup. 
way systems which are being constructed in the. lead- 
ing cities of the world. The tunnel was built by: the 
Boston Transit Commission, under Mr. Howard Ay Car. 
son as Chief Engineer; and it forms a most important 
extension of the system of trolley subways which that 
city constructed several years ago. We take this op- 
portunity to refer to the indebtedness of New York 
city and all municipalities that either already have, 
or will shortly inaugurate, subway sys 
tems to the city of Boston, which, in 
successfully putting through her gu} 
ways, proved the practicability and 
great convenience of such a system 
where the traffic conditions on the sur- 
face are badly congested. 

The new tunnel extends from Scollay 
Square, an important. station on_ the 
Boston Subway, beneath a wide arm of 
Boston Harbor, to Maverick Square in 
East Boston the total distance between 
these two points being 7,480 feet, or 14 
miles. From Maverick Square the tun- 
nel falls on a grade that varies from 
4.7 to 5 per cent for a distance of 2,000 
feet. Here the lowest point of the tun- 
nel below low water is reached, the bot- 
tom of the masonry being 82.3. feet and 
the top of the rail 73.3 feet below mean 
low water. At this point is located a 
pump well, where all water that enters 
by seepage is collected and pumped out, 
The location of the well is about 560 
feet out from the East Boston shore Mine, 
From this point the tunnel rises for 
about 2,000 feet on a grade of 0.5 per 
cent, until it reaches a point approxi- 
mately below the Boston harbor line. 
The grade then steepens to 2.5 per cent 


“BIG BEN” GUM TREE. 


Its Leight ie nearly 250 feet ; its clrcumfer2nce, five feet from the ground, is 96 feet; ite interior measures 20x25 feet, 


until the first station on the Boston side is reached, at 
a point just beyond Atlantic Avenue. Another 1,500 
feet on an upgrade. of 4 per cent, reducing in the last 
300 feet to 2.5 per cent, brings the tunnel to near — 
Devonshire Street station, and then 500 feet of 36 
per: cent ascent brings the new tunnel to a junction 
with the existing Subway at Court Street adjoining 
Scollay Square. : 

Apart from its great importance as affording a direct 
double-track trolley road from Boston to East Boston, 
the tunnel possesses particular interest because of the 
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Rear View of Shield With Which the Upper Half of Tunnel. Was Excavated. 
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Devonshire Street Station, Showing Method of Interior Finish. "View in Completed State Street Station, 
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State Street Station Under Construction. 
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Sectional View of the New Tunnel from Scollay Square, Boston, to Maverick Bquare, East Boston. 
COMPLETION OF THE EAST BOSTON TUNNEL. 
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boldness of the plan upon which it was so successfully 
carried through. In the first place, it is notable as 
being the only double-track tunnel thus far built in 
America. The tunnels under the Hudson River and 
under the St. Clair River, and those now under con- 
beneath the Bast River, in connection with 
a the Brooklyn Rapid Transit lines, being single-track 
a tunnels and of considerably less sectional area. The 
ch, width of the tunnel under the harbor where it is lined 
with ribbed tile is 23 feet, and in the upper part of 
State Street and Court Street it is 23.67 feet wide. 
The height of the tunnel from the top of the rail to 
roof in the upper part of State Street and Court 
is 14.17 feet, and in the lower part of State 
and under the harbor, the height is 17.3 feet. 
excavation was done partly in open cut, this 
being used where the tunnel lay near the sur- 
, and there were no physical or other difficulties to 
t its use, and partly by means of shields and 
air, the latter system being used in the 
construction of about 4,900 feet of the tunnel. It is the 
latter part of the construction that is most interesting, 
because it was carried through by an entirely new and 
exceedingly bold method which, as far as we know, 
has never been attempted under similar conditions. 

When the borings for the proposed tunnel were made, 
it was found that it would pass through « stratum of 
fine bowlder clay, of. a. consistency much 
reliable than is usually found in sub- 
of this kind. Hitherto in such tun- 
the shield has been used, among which 
mentioned thé Blackwall tunnel under the 
London, and the tunnels under the St. Clair 
rivers in this country, it has been cus- 
a circular shield, which is 
by hydraulic pressure, the tunnel as it 
being lined with a heavy segmental cast- 
which is bolted together and grouted to 

perfectly water-tight. For a double-track 
faad like this, however, the use of a circular tunnel 

“we have involved much more excavation than was 

‘ i to accommodate two lines of trolley 

 @are;-there being a considcrable amount of waste 
">. space in such a tunnel both above and below the cars. 
engineer, therefore, determined to take advantage 

of the. firm nature of the material, and build the tunnel 
with a semicircular roof, perpendicular side walls, and 
a. * g@ flat invert. The irregular section that this method 

.* . Reeensitated, made it impossible to use a shield in the 
way. Consequently, a semicircular half- 
‘ shield was used for the construction of the upper half 
of the tunnel, and the lower half was built by means 
of drifting, in the manner now to be described. 

Two bulkheads were constructed, one at each end 
portion of the tunnel extending below 
these were provided with the usual air 
step was to drift out two smal! tun- 

line of each side wall, and large 
these walls to be built therein. The 
of concrete and carried up to the 
semicircular arch. On the top of the 
a heavy trackway, upon which rested 
semicircular shield. The shield was 
by hydraulic pressure in the cus- 
, the elay being dug out, passed back 
central openings, and removed through the 
The concrete roof, three feet in thickness, 
rammed in place, being temporarily sup- 
falsework, in the customary manner. The 
lying between the side walls was then exca- 
down to grade and the concrete invert was built 
Except for a blowout, and one or two minor 
ita, this very bold and original method of exca- 
,  yation Was carried through successfully. The pneu- 

matic pressure served to kold the clay in place until 

the concrete side walls, arch, and invert had been built 

in place and given sufficient time to harden. The bold- 

ness of this scheme will be appreciated when we re- 

member that at extreme high water, the bottom of 

the excavation was exposed to a head of about 100 feet 
water, and that until the concrete shell had been 
built im and had set there was nothing to prevent in- 
ward collapse, except the natural tenacity of the clay, 
assisted by the pneumatic pressure. 

The work presented many features of engineering 

some cases from the cramped loca- 

tion, and in others from the fact that lofty buildings 
and care had to be taken to 
, displacement. To relieve the 
thrust due to the weight of the concrete arch, 

; r bd load, a series of cross-tie rods 
} turnbuckles was let into the arch near the crown. 
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1. In some portions of 
the structure was built 
bending strength’ being 





to secure proper ventilation, an air duct 
Lat the crown of the arch, extending from 
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‘near Atlantic Avenue. 


method of construction known as reinforced 
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Webster Street, East Boston, to and under the harbor 
to the Atlantic Avenue station. It has a cross section 
of about 48 square feet, and is formed of a diaphragm 
one inch in thickness, made of metal and inclosed in 
cement mortar. This diaphragm is attached to the 
tunnel walls by steel rods and plates which are then 
incased in concrete. At the center of the duct, midway 
between the two ends, is a partition which divides it 
into two approximately equal portions.. On each side 
of the partition there are fourteen openings, each 4 
feet long and 1 foot 5 inches wide, formed in the flat 
portion of the ducts; and at intervals of about 550 feet 
there are other groups of openings diminishing in 
number as they approach the chambers above the sur- 
face in which the fans are located. These openings 
are fitted with doors which can be opened or closed 
from the tunnel below. Fresh air enters the tunnel 
from the portal at East Boston and through the station 
This air moves to near the 
middie of the tunnel and then passes up through the 
openings into the duct, through which it is drawn back 
to the east and to the west, and leaves the tunnel 
through the ventilating fans located near each end 
of the tunnel 

Work on the tunnel was commenced May 5, 1900, 
so that the work has taken about four and a half years 
to complete. Its approximate cost is $3,300,000. 
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THE NEW GRAND CENTRAL STATION, NEW YORK. 
(Continued from page 40.) 
is considerably the largest of its kind in the world. 
Its width is 160 feet, its length 470 feet, and the 
height from the floor to the top of the domed roof 
is 150 feet. The noble arched and domed roof of the 
concourse will extend: entirely across the full width 
of the station building, a distance of 300 feet, or from 
Vanderbilt Avenue to Depew: Place; but the concourse 
floor will be carried westerly under Vanderbilt Ave- 
nue for a distance of 170 feet. Back of the concourse, 
and located under the ticket lobby, will be the main 
waiting room, which will have twice the area of the 
waiting room of the present station. Surrounding it 
will be several-retiring rooms, telephone and tele- 
graph booths, and the various other conveniences of a 
modern station. Back of the waiting room will be a 
large restaurant, located beneath the broa pproach 
to the station. Across the northerly e the con- 
course will extend the customary é 6f ites ad- 
mitting to the express platforms. pe he the gates 
will be located no less than thirty-four: stub tracks, 
with broad platforms between them, the average width 
being about 16 feet, extra space being provided, in 
order to avoid the crowding which is such a. trouble- 
some feature under existing conditions: Of these 
thirty-four tracks, the westerly eight or ten will be 
reserved preferably for incoming trains, and the arriv- 
ing passenger, on passing through the gates onto the 
concourse, will find himself opposite a large cab stand, 
and with conveniences right at hand for securing his 
trunk and driving away with it with as little delay 
as possible. In addition to leaving directly by cab, 
he has the choice of four other means of exit from 
the station; for he may pass by a covered walk directly 
to the Subway, or by a 25-foot stairway to the concourse 
gallery and so into the main ticket lobby, or he can 
pass out to Madison Avenue and Forty-third Street. by 
a covered subway, or crossing the concourse, he may 
leave by another covered subway to Lexington Avenue. 
It will be understood, of course, that the thirty-four 
tracks extend the full width of-the concourse, the most 
easterly track abutting on Depew Place and the most 
westerly on Vanderbilt Avenue, and this, of course, 
necessitated some careful engineering work in. sup- 
porting above these tracks the immense weight of the 
northerly half of the station building, containing the 
company’s offices. Care has been taken to so arrange 
the supporting columns that none of them shall inter- 
fere with the passenger platforms. To recapitulate, 
it should be explained that the ticket lobby and the 
gallery are at street level, and the express tracks, the 
main concourse, the express waiting rooms, and the 
restaurant are at a level 15 feet lower than that of the 
street. 

The plans for the new station involved, as an 
absolute prerequisite to success, that the suburban 
travel should be entirely separated from the express; 
and it was considered that the best way to insure this 
was to place the suburban tracks below the express 
tracks and provide a suburban concourse, waiting 
rooms, and other conveniences on this lower level. 
Moreover, it was decided that, with a view to further 
separating the two classes-of travel, separate entrances 
and exits should be provided, so that the suburban pas- 

could enter or leave the lowér level from the 
street or the Subway withowt meeting the long-dis- 
tance travel. Access to the suburben ‘tracks and sta- 


_,ffon is obtained by gradually depressing the two out- 
‘side tracks ‘in the entrance tunnel below Park Ave- 
_mue until they reach the lower level. 


In the rush 
hours the suburban trains will pass into the station 
and ardund a loop which will extend beneath the res- 
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taurant on the express level, the trains passing out 
again without breaking bulk. Toward the close of 
the rush hours, alternate trains will discharge ‘their 
passengers from the series of seven stub tracks, which 
occupy the train space within the loop and in front’of 
the suburban concourse. Trains will be stored here 
and in the station yard until the evening rush hour, 
when they will be switched out into service again. 
Provision is made at the inner end of the loop for 
connection direct to the tracks of the Rapid Transit 
Subway below Fourth Avenue; and it is a fortunate 
circumstance that Mr. Parsons, the Chief Engineer of 
the,Subway, by moving the two tunnels below Park 
Avenue .over toward the curb line, made provision for 
this. connection with the New York Central system, 
although, at that time, the New York Central Company 
was not disposed to consider any such connection. 

The suburban station is provided with a broad con- 
course and with the necessary waiting room and other 
conveniences, all arranged on the lower level, and with 
separate exits both to the Subway and to the street. 
This station is, to all intents and purposes, absolutely 
independent of the express station above; although 
provision is made by means of staircases for com- 
munication direct from the ticket lobhy and.the main 
concourse to the suburban station. 

In conclusion, it should be mentioned that the ca- 
pacity of the Park Avenue tunnel has been increased 
at least one hundred per cent by the great enlargement 
of the station yard. One of the most serious obstacles 
to a further increase in the number of passenger trains 
under existing conditions, is the fact that the storage 
yard for express trains is at present located at Mott 
Haven, and every express train that enters New York 
has to make the trip through the tunnel four times, 
twice in entering and leaving the station with passen- 
gers, and twice in making the round trip to the yard 
for cleaning purposes. With the enlarged area of 
yard provided in the new arrangement, the storage of 
express trains will take place at Forty-second Street, 
and the tunnel will be relieved proportionately. 

The whole of the station yard will be operated elec- 
trically, as will also the suburban trains on the 
New, York Central, the Harlem, and the New Haven 
Railroads. “Suburban trains will’ be operated on the 
multiple-unit control system with motors on the 
car axles, and shorter trains will be run at more fre 
quent intervals. The long-distance expresses will he 
hauled as: far as Croton on the main line, White Plains 
on the Harlem Division, and Portchester on the New 
Haven Road, by electric locomotives. It is expected 
that the local service will be in operation in from 
two to three years’ time, and that the whole scheme 
will be completed about a year later. 





The Current Supplement. 

The current SuprLeMeEnNt, No. 1516, opens with a con- 
tinuation of our correspondent’s review of the Paris 
Automobile Show. His two articles, taken in connec- 
tion with the Automobile Number of the Scientiric 
AMERICAN, which is to bear date January 28, will give 
the reader a most excellent review of automobile prog- 
ress in Europe and America. Mr. Ambrose Swasey 
writes on “Some Refinements of Mechanical Science,” 
Dr. O. F. Herz discusses at length the great frezen 
Siberian mammoth which he unearthed in 1901, in an 
almost perfect state of preservation. . Splendid pic- 
tures accompany the text.. Prof. William Bateson’s 
article on breeding and heredity is continued. Prof. 
G. W. Ritchey presents another chapter on the “Mod- 
ern Reflecting Telescope, and the Making and Testing 
of Optical Mirrors.” In this installment he. discusses 
silvering. Arthur Gulston’s splendid discussion of ice 
breakers and their services is concluded. 








Next Weck’s Special Automobile Issue. 

This is the season of the year when the prospec- 
tive automobile buyer casts’ about him for a machine 
that suits his taste and purse. For several years the 
ScIENTIFIC AMERICAN has come to his assistance by pub- 
lishing special automobile issues, in which the very 
latest types of cars, big and little, costly and cheap, 
have been described with a fullness of detail and @ 
wealth of illustration that have been of immence assist- 
ance in such a selection. This year the ScienTiFic 
AMERICAN will outdo anything it ever before attempt- 
ed in this direction. Next week’s Special Automobile 
issue will contain forty-four pages, and will be larger 
than any of its predecessors. The subject of the col- 
ored cover is a wild automobile ride through a blind- 
ing snowstorm. 

Naturally, the issue will be devoted largely to the 
produets of American manufacturers; but the foreign 
maker has by no means been forgotten. Commercial 
vehicles, novelties of the Automobile Show, motor bl- 
cycles, racing cars, automobile accessories, are als0 


discussed. For the general reader extra pages have 
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been incorporated in the issue, which pages are d@ 


voted, not to automobiles, but to the usual subject® 


described and illustrated in these columns. 
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RECENTLY PATENTED INVENTIONS, 
Of General Interest, 

ANIMAL-TRAP.—J. Kerns, West New 
York, N. J. In the present patent the object 
ef the iaventor is to provide a new and im- 
proved animal-trap, more especially designed 
for trapping alive fish, crabs, and other ani- 
mais, the trap being simple, easily set, and 
quick in action. The trap can be readily low- 
ered into the water for the fish, crabs, etc., 
to get to the baft and to become entrapped 
alive within a basket. 

PLUG.—E. M. Hatt, Raymondville, N. Y. 
Mr. Hall's present invention is an improve- 
ment in plugs for use in roils of paper, and has 
for its object the provision of a novel con- 
struction whereby to prevent the plug from 
slipping out of the roll during storage and 
shipment of such paper-rolls. 

DUMB-WAITER SHAFT.—G. GERAERDTS, 
New York, N. Y. In this patent the invention 
relates to masonry; and its object is to pro- 
vide a new and improved dumb-waliter shaft or 
like structure formed mainiy of building- 
blocks or tiles and arranged to insure the 
formation of light but exceedingly strong and 
durable walls. 

CUFF-HOLDER.—A. P. Gitigen, Chicago, 
Ill. The invention relates more especially 
to that type of cuff-holders which are secured 
within the coat-sleeve and secure the cuff in- 
dependently of the shirt-sleeve. The principal 
object Is to provide a holder in which the 
cuff may be readily adjusted without chang- 
ing the position of the holder within the 
sleeve. A further object is to provide a holder 
operated by pressure upon the outer surface 
of the sleeve and which is so constructed that 
it may be set and held in open position ready 
to receive the cuff, so it may be introduced 
and secured with great ease and rapidity. 

DENTAL TOOL.—E. Forqvuienox, New 
York, N. Y. The inventor's object is the pro- 
vision of a dental tool to be used for scaling 
off calcareous deposits from the teeth and also 
to enable the dentist to conveniently and 
quickly form and scrape a tooth-carrying rub- 
ber plate to accurately fit the same against the 
bard palate or roof of a person's mouth. 

PAY-ROLL.—C. T. Cuicuester, Placerville, 
Cal. The intention of the inventor is to pro- 
vide a new and improved pay-roll for the use 
of merchants, contractors, lumbermen, or other 
employers of iabor arranged to embrace a 
time-book, a ledger, and a receipt-book to show 
at a glance how an account between an em- 
ployer and an employee stands at any time. 

SINGLE- TRIGGER MECHANISM FOR 
DOUBLE-BARREL GUNS.—J. C. Broyies, 
Birmingham, Ala. The invention® relates to 
locks for double-barrel guns, and particularly 
to that class wherein a single trigger controls 
and operates both hammers. The trigger is 
so arranged that by sliding forward or back 
it is adapted to come in contact with the re- 
spective sears of the two hammers. Thus 
either barre! may be fired at will, according 
to the position in which the trigger is set, 
or the barrel may be fired successively without 
such shifting of the trigger. 

PASTE FASTENING FOR RUGS OR 
CARPETS.—C. C. Conner and T. GRIMLER, 
New York, N. Y. The invention of Mesars. 
Conner and Grimler relates to fastenings for 
rugs or carpets, their more particular object 
being to produce a fastening of suitable form 
te be held in place by paste and, if desired, 
to utilize a partial vacuum as an auxiliary 
means for securivg the fastening in posi- 
tion. 

SPRING-ROLLER.—W. A. Happen, New 
York, N. Y. In this case the Invention refers 
to improvements in spring-rollers particularly 
adapted for use with heavy shades, displaying 
fabrics, and the like. With a spring-roller as 
usually constructed it often happens that in 
rolling up, the end of the shade or other ma- 
terlal will, through the spring force, pass over 
the roller several times, thus weakening vhe 
spring force and making it necessary to remove 
the roller to rewind the spring. The invention 
provides suitable means to obviate the above 
difficulties. 





Hardware and Tools. 

WRENCH.—-H. Puetanx, Jimenez, Mexico. 
Mr. Phelan’s invention relates to improvements 
im wrenches of the type having a fixed jaw 
and a sliding jaw, an object being to provide 
& wrench of this character that will be com- 
paratively light yet strong and that may be 
quickly adjusted to a nut or pipe. 





Prime Movers and Their Accessories. 

EQUALIZING-GEAR FOR RECIPROCAT- 
ING PRIME MOVERS.—M. Nevumayrzr, New 
York, N. Y. The inventor's object is to pro- 
vide a power-equalizing gear for prime mov- 
ers having a pair of cylinders and pistons re- 
elprocating therein, arranged to give the pls- 
ton which has passed a central position a 
rapidly increasing mechanical assistance from 
the other piston to eliminate all danger of the 
Prime mover stopping when a piston reaches 
the central critical position referred to. 


Nore.—-Coples of any of these patents wil! 
he furnished by Munn & Co. for ten cents each. 








Inquiry No, —For of the 
electric ” big 
sont cunt" achine known as“ Fairy or 
For logging engines. J. 8. Mundy, Newark, N. J. 
Inquiry Ne. —Fi 
ry. 6405. ‘or sn ao of decorative 





“C. 8.” Metal Polish. Indianapoiis. Samples free. 
Spent Ne. -— 
ry fo. 540s. For manufacturers of copper 


Perforated Metals, Harrington & King Perforating 
Co., Chicago. 
Inquiry Ne. 6407.—For paper decorative panels 
fi 
= Ay es ulso for theatrical scenery from 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell 8t., 
Chagrin Falls, 0. 


Minerals sent for examination should be distinctly 
marked or labeled. ; 





Inquiry No. 6408.—For makers of a 
drag saw. 


Adding, multiplying and dividing machine, all in one. 
Felt & Tarrant Mfg. Co., Chicago. 


jessiry, Re. 6409.--For ing 
* Patrick Meta:.” 





Sawmill machinery and outfite manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 6410.—For disks of paper 
for iquiting wicks of pocket clmer lihtore; the dieks 
are about linch in diameter, having on the face sma: 
patches of substance. 

Special Machinery to order, manufacturing, metal 
stampings, ete., Brickner Machine Co., Tiffin, Ohio. 

Inquiry Neo. 141.—For makers of fancy paper 
shades fur: dee as gloves. rf 

Robert W. Hunt & Co, bureau of consultation, chem. 
ical and physical tests and inspection. The Rookery, 
Chicago. 

Inquiry No. 12.—For makers of wooden biocks 
containing spirit plumb. 

Patent for sale or on royalty.—Combination watch, 
fod chain, key and chatelain bag protector. D. Summa, 
128 Thompson Street, New York City. 

Inquiry Ne. 641%.—For makers of wooden thumb 
screws. 


The celebrated “ Hornsby-Akroyd” Patent Safety Oi) 
Sngine is built by the De La Vergne Machine Company. 
Foot of East 138th Street, New York. 

plnentes Ne. 6414.—For dealers in patented novel- 


I haveevery facility for manufacturing and market- 
ing hardware and housefurnishing speciaities. Wm. 
McDonald, 190 Main St., East Rochester, N. Y. 


Inquiry Ne. 6415.—¥For makers of steam engines 
from 4 tot h. p. 


The SCIENTIFIC AMERICAN SUPPLEMENT is publish- 
ing a practical series of illustrated articles on experi- 
mental electro-chemistry by N. Monroe Hopkins. 

Inquiry No. 6416.—For machines for making bri- 
queties from marsh mud, or Who cuntrol the process. 

WANTED. — Revolutionary D ts, A ‘aph 
Letters, Journals, Prints, Washimgton Portraits, Early 
American Illustrated Magazines, Early Patents signed 
by Presidents of the United States. Valentine's 
Manuals of the early #'s. Correspondence solicited. 
Address ©. A. M., Box 173, New York. 

Inquiry No. 6417.—For hi 
clothing. 

Any metal, sheet, band, rod, bar, wire; cut, bent 
crimped punched, stamped, shaped, embossed, letter- 
ed. Dies made. Metal Stamping Co., Niagara Falis, N.Y. 

iry No. 6418.—For makers of ice machinery 
af pint also for makers of corrugated tron arches 
tor building. 

We manufacture gasoline motor and high-grade ma- 
chinery, castings best quality gray iron. Select pat. 
terns, and jet us quote prices. Frontier fron Work» 
Buffalo, N. Y. 

Inquiry Ne. 6419.—For large quantities of draw 
knife with 6-i.ch viade. 


Manufacturers of patent articles, dies, metai stam p- 





y for ol 





ing, screw machine work, h 
ery and tools. Quadriga Manufacturing Company, ls 
South Canal Street, Chicago. 

20. -— f 
ART Ag eset agee “tee 
WAXTED.—Having a thoroughly organized agency 
force, we are desirous of securing Exclusive Pacific 
Coast Agency of Articles of Merit, where persona) soli- 
citation is required. Address Suite No. 2, 47 Geary 
Street, San Francisco, Cal. 
ts Ne. 6421.—For makers of earthen bak- 








CALCULATING MACHINES.—Wanted, first-class firm 
willing to take up the agency and sale in the United 
States and Canada of a well-known calculating ma- 
chine. Terms very favorable. Apply Grimme, Natulis 
& Co,, Braunschweig, Germany. | 
Inquiry Ne. 6422.-—For makers of fiberloid. 
Rowe’s Automatic Carpenter’s Hammer Device.— 
United States, Canada and Great Britain patents grant- 
ed. Will sell same outright, consider royalty or cor- 
respond with some one with capital. Send for descrip- 
tive circular. Geo. H. Rowe, Patentee, Box 442, Ennis, 
Texas. 

Inquiry No. 6423.—For machinery for the desic- 

of cocoanut, 


° 24.—For makers of call boxes 
ne ES: Sea by the Western Union Co. 
Inquiry No. 6425.—For makers of woven wire bed 
springs. ‘also spiral 


iry No. G4 —¥or 

a a for cs use, 

antes Ne, 6427.-—¥For makers of art metal fur- 
re. 


Inquiry Ne. 6428.—For makers of electric stor. 
age batter mach as are used for propelling auto- 
bil or cb d by electricity. 
Inquiry No. 6499 .—-Yre partion to bufld 1,000 or 
‘ear P 


ot, drawings 
ore autos per : 
and samples farniehed. 


° .—For an estimate of cost of 
LL te een ee making tin boxes of all 
Inquiry Ne. 6421.—For open st hollow wire, 


smal] preasure tank and 
Ingntry Ne. 6432.—Yor machinery and appliances 
for oi} refining. 


nauirvy Ne. 6433.—For makers of door openers 


oll Eigen 
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y for evap 








specialities, machine | 


putation? 1 suppose the matter is simple 
enough, but 1 have never come across any |Carbureter, H. A. 


(9520) W. A. T. asks: Would you 


feet and number of wire for primary; also 
feet and number of wire for secondary. I 
have 550 feet of No. 18 cotton-covered wire 
that I would like to work Into the coll, Want 
coll to give about %-inch spark. A. Surrie- 
MENT No. 1281, which we have sent you upon 
your order, gives full information concerning 
a coll for gas engine ignition, if one has gen- 
eral knowledge of the work of construction. 
Lacking this, it would be best to get Norrie’s 
“Induction Coils,” price $1, which gives de- 


tables of data for all the parts of coils of all 
sizes up to a 12-inch spark. Do not use so 
coarse a wire as No. 18 in a secondary coll, 
layers of No. 14 will be right for primary, 
No. 36 silk-covered will be right for secondary 
% to 1 inch in diameter and 7 Inches long. 
magneto, would he need a coll also? A. A 


magneto can be made which will render a coll 
unnecessary, but a battery and coll are neces- 





able the magneto to t 


(9521) C. S. J. asks: I wish to learn 
the cause of triching in pork. A. The trichina 
spiralis is a worm, a parasite of the hog. It 
is often found in great numbers in the flesh 
of these animals, in the encysted condition but 


aud use a coarser wire in the primary. Two | 4»reding ma 
layer 6 inches long. Three-fourths,pound of | Acid. making 
to give a half-inch spark. Core should be | Asticai 


Air cooling 
2. If a person sparked his engine with a — os 
Amalgama ' a 
= 


sary till the machine has speed enough to en- iuheate, 4 


both a 

outset, we do not detail . 
method by which ‘made their ¢a 
culations. Their writing numbers 
was not like ours by placing like denomina 
tions in the same but ‘each te 
had its significance, number could be 
the abacus, since each rod 








tailed instruction In this work, together with;|AND BACH BEARING THAT OaTe 
‘ :s 
[See note at end of list about copies of these patents. | 











Abrasive meteria 


Barrel, bat, ©. E. 





still alive. If such meat is eaten without 
cooking thoroughly, the parasite is taken into 


rats, they pass into the hog and thence into 


that anyone may be safe. Cook all pork 


ing by eating pork. What causes the presence 
of the poison, how the poison can be pre- 


blur of 1-32 inch, Le., the pilot did. I used a 


of exposure, 1-100 of one second: camera was 
placed at an angle of 15 deg. with the track. 


was a Vive, 44%x4%, meniscus lens. A. The 


train is not difficult, atleast so far as a 
sufficiently close approximation is concerned. 
Start with the fact that’ the image of the 
pilot moved 1-32 inch during exposure. Since 
the lens is 6-inch focus and the pilot is 50 
feet away, the pilot moved across the line 
drawn through the center of the lens, 100 
times 1-32 inch, or 3.125 inches, since 50 feet 
is 100 times 6 Inches. And since the camera 
made an angle of 15 deg. with the track, we 


15 deg. to find the distance the pilot moved 
during the exposure. This gives 12.07 inches 
as the distance the train moved in the time 
of exposure, or 1-100 second. In one second it 
moved 1,207 inches, or 100 feet 7 inches. This 


As we said above, this is an approximate solu- | © 


tion, but still not far from the result which an | © 
exact solution would give. t 


the inclosed questions relative to Roman com- 





Tuquiry No. 6424.—For machinery for 





Please state the name of the patentee, title of 
the invention, and date of this paper. 


crushing 
and grinding green foodstuffs, to same for dry- 
ing, also for machinery for such | 


work explaining it, nor any person whom I 
have asked who could throw any light om the 





storage, A. 
the body and is rapidly’propagated. The worm | Battery sine, F. 


H 


came originally from the rat. As hogs eat Bed. dive fol 
Bedstead and 


man. The only preventive is thorough cook- ~~ 

t 
ing. This kills the trichinw. No rare or un- Belt Toapenee, " 
derdone pork should ever be eaten. The rink | Belt guide, W. 
is too great. The cost of immunity is so little,| Bin gate, R. €, 


thoroughly, 2. The cause of ptomaine poison- Binder. 
Blank 


G 
catur. On development the plate showed 4a | Bottle sippie holder 
Bott refilla 


Vive extra rapid plate; the focus of the lens Bottle, non-refilla’ 

was 6 inches; the distance of the engine, the | Bottles, apparatus 

pilot, from the camera, 50 feet; the length pewtten ae ae 
Bowling 


bl 
is a speed of somewhat over 71 miles per hour. | Car countian, a. 
im. railway, A. 
- 


Car reof, P 


(9528) J.8.M.asks: Will you kindly | Cer spring 
answer in your column of Notes and Queries 


center, 


composition. If only fresh food is Boden, 3. °F. 

will be safe from these poisons. eye ent wa Md. 
(9522) H. 8. N. asks: Ihave been a| pak Diane oun, 

reader of your paper for several years, and se Shays a. pansibl 

always enjoy reading it. 1 should Iike to sub- . GO. Gigeca. 

mit a problem for solution. The problem is| Boring device, 

this: Several years ago I took a picture of Bottle an 

a fast train while ranning, a Michigan Centra} | Bottle, ant 

filer, at a point about two miles east of De- —_ as 





Namara .... 
cle, 


solution of your problem of the speed of the Prana — ae: <= D. 
Sprecher . 


must divide the 3.125 inches by the sine of | O*™er. 


me 8 Lares. 
Case. . 


str eeeae 


vented, and whether or not there is any way | Blinds rising by the wind, device for 
of detecting the presence of poison before using Blotten ee 
the meat? A. Ptomaines are formed by de-| Boat, sail, 





Box or recepta w. 
What was the speed of the train? The camera Stale Senaw, non-chat 





‘ar couplin; 
ar door fastener, 


‘raflwa 
ar venti 


ning ances 
Care or other road vebte' life 
e! rie y 





y aeeteeer 
M. Lillie... -seccveee 
ator, J. Armeatrong .. 
Cars, ete., bracket step for street 


Dun- 





Basket, C. Seite: »..««« ead a ee 
Battery. See Electric battc 


Battery plates, ive covering for 





teen eee ee 
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ated, A. P. Schmucker.... 


Cormt, EB. Calkins............. 
Cotton condenser attachment, 
8t. ID. dacededececdocese 


Joupl e 
Crate, packing, BE. G. Quacken 
Crushing mili, roll, T. T. 


Current meter, W. 8. Blauvel 
Curtain pole, 5. Kroder 
Cuspidor, M. 8S. Hart ......... 













































































Embossing press, 8. Curtis .. 








Engines, mixing apparatus for 


gasoline, B. T. McKaig ... 
Braser and pencil sharpener, c 
PUREE chtic-dGies 6% 0 0b 64.0 0:09 


Exhibitor, lace te, Swan 
ich 


Fire escape, E. M. Bras....... 
Fire escape, J. Moltz ......... 
Fire escape, J. H. Leffelman... 
Fire extinguisher, Murray & N 
Fire extinguisher, H. M. Gillet 


Ft id, P. Wendling ...... 
Firearm shoulder protector, C. 

Fireproofing wood, G. Blenioc... 
Fish bait or lure, W. Shakespe< 
Fish hook, C. Fredricks ...... 
Fish Mne bob, L. J. Holt 
Flatiged pipe, J. Wood, Jr.. 
Flower holder, P. Gommel . 
Fiue rattier, RB. M. Crosby.... 


3 
E 


G. Macloskle ..........+-+. 


Furnace, &. H. Carroll ...... 
Furnace, J. BR. Cravath ..... 


Gas engine, N. W. Traviss. : 


ee ee 
Gas generator, acetylene, “E. E. 
Gas line safety cut-off, J. G. 
Gas manufacturing apparatus, P. 
Gaa producer, J. A. Herrick.... 
Gases, means for utilizing wa 
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Harvester, cotton, R. H. Purn 
Hat frame machine, D. D. Beatt 
Hay elevator connecting head, 









Hay press feeder, automatic, 
Heat derived from fuels bate 





M. Aslakwon .......--++++- 








J. Sturtevant 779,! 


L. & 5 
Cultivator att®chment, B. P. Collier........ 779,528 
Cultivator for trees, D. Robertson........ 779,870 
BR ccscccccee 779,685 


Fire lighter, time, J. D. Fulton . 


Falling machine atop motion, W. 


Gas generating apperatus, cetne F. 


Heel, cushion, F. W. Sharpe eee 


Cart, i BE, Died raceccecco.cececce 770,013 
nd, 0. we ealinehes........0.2: 779,642 


4h; She eeesocce 779,909 
centering vec irvine 779,783 


Boece 

machine, D. = Campbell........ 779,411 

machine, P. A. Lawless. ..779,430, 779,431 

Cigarette or f mouthpiece, G. P. Butier 779,687 

Cigarette tip, Btrause & Kebamann........ 779,817 
—_—— or ease, machine for making 
Ss eaves a = to, G. P. But- 


eeeeeeeeeses 779, 688 


Cluteh 
Cluteh querating device, ‘poet umatically actu- 
Coal scuttle and sieve, combined, E. J. Tur- 


Goede ESUES EE SSSecco ee cesses 779,820 
Cock, rotary funnel, ©. Link.......-...... 779,946 
: Se / 4 int cesheobhees eeoe 779,740 
Coke oven charging machine, J. Haug....... 779,780 
Concentrating table shaker, J. Kiein........ + 








eeersecvcers Pocesecccccccccccscces SEM OED 

‘audiouren, W. GOST ccccccccccnccccs Seseves 779,465 

Gonveyor, A. Becchl ............-e0eceeeee 779,758 

Conveyor or carrier, H. D. Conway .. 779,530 
ing machine, C. Scheetz M 


bush 





. . Cutter head dust collector, reciprocating, 
We. Min BEND cbccdcvecsaséécicccceccoes 779,796 
Dauber, fountain, F. D. E. Robbins........ 779,508 
Developer and portable dark room, mechan- 
feal, Stevenson & Brunner ...........-- 779,748 
Dish washing machine, E. Crosby.........- 779,641 
Dispensing can, T. W. Alexander ......... 779,983 
To Leave Your Famil Well Off? Door, alr, J. T. Deviese..........0..000-. 179,534 
y Door check, C. Bllingen.........- Sreccceces 779,917 
MeMOe, FZ. C. WRG. cccgccccsccccccccsces 770,98: 
oO Secure a | i Old A ? Drawing frame, L. W. Penney......... «e+ T79,790 
I nh income in ge Dredge, Henderson & Peake ............ 779,782 
Drill. See Seed drill. 
Ti B ? Drill core lifter, diamond, D. Dupuis..... 779,905 
oO nerease our us ness it Drill machine rake device, J. von Dziem- 
siddndesdtancecenseconte 779,416 
Dust ~y — carts, device for distributing, 
0 Invest Your Savings rofitably ? eens toecremaueer ort 719,540 
Duster, — Yo neck, W. T. Hodgen...... 779,936 
” Dye and making same, anthraquinone, H. 
Lite | is Et cAwadiad saswisesds poas ht 6eh04%% 779,825 
nsurance e and making same, violet sulfur, A. Lut- 
in The Prudential may be wa. ssh exes *t Rveheesaeheees dae T79, 860 
made Provide These and More. tric ttery, F. P. Dewey ....-sceses 779,589 
to all a cable gr Nag Ct Dossert...... rie < 
t control A. Bumdd ....--cecesess 779,44 
Write for Book Showing Rates. Electric furnace, D. BR. 8S. Galbraith........ 779,844 
Electric machine connection board, dynamo, -— 
J TO WEOTE cccccccsiccsccscccecces 9, 
Electric meter bearing, F. M. Vogel........ 822 
Tne PRUDENTIAL INSURANCE CO. OF AMERICA, Electrical wave tranalasion, D. Me Therreti 170.208 
trode, BE. F. BD ccceccccdccccecsooes ‘9,733 
_ MON FP. DRYDEN, Pres't. Ooept, 128 Home Office: NEWARK, N. J. Setediyeie, G. Mambeléiel...........0002. 735 
Elevator signal system, B. J. Foley.......- 592 


Embossing machine, hydraulic, J. W. Nelson 779,664 


oe sceccevers 779,912 


Enamelware, manufacture of, J. F. Kenkel 779,656 
at ypeieees attachment, gas. 
1 


nccgeceoeces . 779,727 
explosion or 
ddbseccteces 779,490 
combined, C. 

nc eines aonke 779,804 


Excavating apparatus, Richmond & Beebe 770,442 


& Snyder.. 779,507 


Bxplosive, C. E. Bichel..............sse00s 779,760 
Explosive engine, F. W. Hagar............ 779,778 
Bye shield, A. A. Fairbanks.............. 77¢,501 
sour A feeding mechanism, boarded. C. Jack- 

nba be COR oe bs dine cburs cocticcccoses 779,712 
Feed ’ water heater, H. J. Scheubner....... 779,741 
Feeder, automatic stock or poultry, H. N. 

BG bc occwecctsdececcoteseesevccuécces 779,434 
Fence, barb wire, F. C. Mosler............ 779,616 
vue case, P. J. A. Van Deinse............ 780,015 

File, paper, J. MaclLachlan........ 779,950, 779,051 
Filling mac =m _T. J. Brough.......--+++++ 779,836 
Filter dam, E. V. R. Gardner.............. 779,703 
Filter pulp pac cine machine, K. Kiefer 779.548 
Filtering apparatus, M. B. Lukens........ 779,859 
Filtering apparatue for separating solids 

from liquids, K. Kiefer............... 9.007 


ubring...... 
t.. 


pare, 





Fluid compressors, differe ntial governor for, 


Ceesceece 779,962 


Folding chair, C. Mettler........ 780,006 to 780,010 
— brake, automatic, Sedgwick & Sulli- 


Furniture base, glass, M. I. Abrams........ 

Garbage burner, F. EB. MeGurrin........... 779,960 

Garment, infant's, L. C. Sherick 7 

Gas burner, incandescent, L. BR. Hopton... 779. 543 
a 


Gas ——s apparatus, acetyle e, BE. R. 


ae 779,842 
Miller... ... 779,726 
Armatrong.. 770,460 
>. Eyermann 779,776 

pecées 779,935 


ste furnace e, 


DME: 66 be smehew debe o6¢ . T79,760 
. - ° Gear, 0. L. Haney .. . 779,846 
“ Rud if on wood and make tt ¢ome good.” Glass plates in store fronts and show cases, 
- fastener for, J. H. Curry *¥ ee 779,770 
Glasaware making apparatus, llow, :. EB. 
In by-gone times an ‘itching palm was said to betoken the aoe ae ee S70. 602 
Poder Ganere sigs of money ss an advertisement in Leslie's" Week Sod ug Governor. pumping engine, ©. P. McMullen, ‘em 
certain returns result reiseue . . eoeee . eenece Pid 
Large aod from the use of these money-making mediums, Grader, road. W. N. Williams .......... 779,513 
Grain drier, Morrison & MeGrath cceccee SEpeae 
Grinding machine, G. Gorton .......--+++++ 779,646 
Grinding wheel, R. Gardner .......-+-+++- 779,419 
Grinding wheel, G. Hart ......-.-«<s««+: 779,848 


Grindstone sickle support, C. H "Ferguson. 779,608 
Grindstone, convertible teol support for, C. 


is by all the Its are instructive and Ferguson ...:...-.- se eevecstcoucc: ST 

entertaining. A spats medium. Hammer, reciprocating, A. BE. Leech ..... 779,721 
Hanger. See Picture frame hanger. 

Harness hook, I. BE. Johnson ........+«+++. TT9,545 

Harrow, N. H. Bloom .........--+-se«. «+» 779.520 

Harrow tooth fastener, G. E. Blaine ...... 779.834 


Row land & 






J. Richmond 779,736 


energy for 


utilization, apparatus fer converting, B. 


Sosteceues 779,406 
«e+ 179,074 





























=A 
Counters 


to register reciprocating 
movements or revolu- 
tions, Cut full size, 


Booklet Free 
VEEDER MFG. CO. 
Hartferd, Conn. 
Oyelometers, Odomet ers, 


‘achometers, Counters 
and Fine Castings. 








AGOOD INVESTMENT 

For 81.75 we will send by express (not prepaid), 

complete N. PD. Outfit with fall instruo- 
learning 


tions for } 
OPERA G. 


A fascinat! udy 
that will ena bes you 
to earn good wages. 
Send for our catalog. 
Established 1879. 
J. H. BUNNELL & Co., Inc. @ Park Place New y York 


The Right Kind of a Motor 


land or water. Salisbury Double 
tinder Motor 44 ze Water Jacket 
Cylinders and Hea‘, Aluminum Crank 
Self-Oiling, Nickel Steel Valy 
‘orged 





Steel Shaft. Malisbury 
Motors are Keliabie. Prices 
erate. 

Send for Catalogue. 


BUFFALO ENGINE ©0., Mirs, 
272- 274 Michigan St., Batialo, N. Y. 


Ze Tris SB fad ae el BoA 


epee 


valves. 
vequared 40 ox supply it with 
= Alwaye ready for use. Sim- 


oon in construction. 5 aot efficient 
operation. Price will interest you. 


W.F.& 350, BARNES ©6., 
1999 Raby &t., Reckiord, Ti 


DTEEL ROLLS 


for flattening wire for all purposes 
3” Send for Catalogue. 
BLAKE & JOHNSON, 
P.0. Box 7, WATERBURY, CONN. 


&<; BUILD IT YOURSELF 


We tell you how to do it, sbow views of 
machines built at home and many letters 
book “* Hew te M Sinko and ma 4 
oo eo ake a ve 
: with bators 
ere.” Full e ood thines. 


‘ou save half ihe costar your 
Incubator. None hatch bet- 
he Book and know 

















for yourself. 
Channon, Snow & Co., Dept.196, Quincy, Ht. 


apd 
Nickel- 
Plated 


“You Cannot Stumble at 
Any Step of the Temple” 


tn measuring with this combinatjon Triple-Beam Roller 
Gauge, great convenience apd a labor saver for sin- 





gle, double or triple measurem: $1.% each, pos 


GOODELL-PRATT COMPANY Greenfield, , Mass. 


mmm Send For It To-Day 


em find tt always convenient to 
have as a useful acd instructive book 

Montgomery & Co.’s bo — 
The new edition has 

a" il a OO Pocket et size 





Bann by %y ‘CO., 
106 Fulton a&., New York Clty. 


WOLVERINE 


SELF STARTING AND 
REVERSING 


Gasoline Marine Engines 


3 to 18 horse power. Launches 
to 7% ft. Write for 
WOLVERINE MOTOR WORKS 
Grand Rapids, Mich., U.S, 4 
Brooklyn office, 97 tid St. 
















THE B. F. BARNES 
14-INCHM DRILL 
fe of ed f ork from 1-16 inch to 
meh. A strong, su pstantial, weil 
aril, Plain lever a 
We builid a Full Hn fine P of Drills. nav} fd 

re 3 Also bave #4 

d ti-i hesww't Cutti bes, and 
Fae ent ee rol drinter, Catalog 8 
on request. 

B. F. BARNES CGMPANY, Rockford, fl. 
European Branch, 149 Queen Victoria 5t., London, EC 


















(HEHARRINGTON & KIN! 


aa 


Fen Deseo 

















eae enya ewer ee eo ey 


ye Seen, Nard 


AEA LO a eT. 


JANUARY 21, 1905. 








WILLIAMS “cren®: 


The acme of se 
convenience 
and 
economy. 


Williams’ Shaving St 
Shaving Tablets Tenet 
Waters, Talcum Powder, 
Jersey ney Cream Toilet Soap. 
Write for book let 
“ Hew te Shave” 
Tus J. B. Wustams Co. 


GLASTONBURY, CONN, 





AGENTS 


wanted in every locality to represent the Keystone 
Fire Extinguisher. We offer attractive inducements 
for permanent, pens, x. scupation. Previous 
experience not requ 


KEYSTONE 


Fire Extinguisher 


has been examined and «a ved 
under the standard of the National 
Board of Fire Underwriters. It seils 
for $1 2.00 (freight allowed east of 
the Rocky Mountelna)—the cheapest 
and best aperores extinguisher on 
the market This agency can be 
carried in addition to other business 
interests. 
Write to-day for full particulars. 


JAMES BOYD & BROTHER 
18 N, 4th St., acon 
































Manufacturers o' 
FIRE te Ly 3 TION EQUIPMENT 
Cousin Hose Pipes, etc. 

















SYA Lid ae 


Seconds count. Be ready at the start with 
Badger’s Fire Extinguisher 
and you can i out any kind of a fire. 

A Foasess we l bring you the inf: 
you wish, 
BAPGER FIRE EXTINGUISHER 00, 
80 Portland St., Besten, Mass. 
















Arit geb 
dorscs Institute. Text books free. 
Write for free book, “Can I Become An Ei 
ELECTRICAL ENGINEER INSTITUTE 
Dept. A. 240 West 284 8t.. New York 


Strength, Safety, , Speed, Simplicity 


combiued in the highest perfection a 
the "Mesco Metereycle Ow 
It can be attached to any biryle or cele 
and inclades 1% H. P. Motor, choice « 
any transmission, and all accessories with 
which to make = complete motorcycle. 








Bley rle deslers attach this outfit and 
sell your left-over wheels. Price $75. 
Write for catalogue and agents’ discount, 
Meter Bicycle Equipment and 
Sapoly Ce,, Burraco, N. Y, 


Slotted Armature 


DISCS 


for dynamos and motors, 1% f 
diameter, 12 slots, 25c. per inch. 
By mail, %ec. Send stamp for 
sampie. 
Waltham Mddol Supply Co. 
WALTHAM, MASS 












We will send you, for a free trial in your botlers, 


A Dean Boiler Tube Cleaner 





to prove that it is the only device that will absolutely 
remove ali the scale from your boilers without inflict- 
ing any damage upon the tubes. Write to-day for 
“ Edonomy in ab Boiler Room.” 
M. B. PIERCE CO. 
a Washincton Street, Sethio, N. ¥. 


How To Increase 
Your Business 























EAD carefully, every 
week, the Business 
and Personal Wants 

column in the 


Scientific American 
This week it will be found 
on page 47 

Some week you will be 
likely to find an inquiry 
t for something that you 
manufacture or deal in, 
A prompt reply may bring 
an order, 
Watch it Carefully 


































Mesle og fi 
BE. 


ao pe 
Hog catebi 

















ydraulic pres, yl 
Inductance erat 
Inducti son, 
I ox: Pr. 
neect Rg 
Insulator, ie te 
Insulator pin, M. 
Intrenching todl, C. 
Irrigating aege ree C 6. 
Jar closure, J 

Joining machine, atten 





aa 
D, Allen......+. 


Journal box, antifrietion, 778, 
Knitting machine, circular, H. A. Houseman 

Knob, carriage, J. Hafer, Jr. ....-.++++++ TO 
Labeling machine, H. L. ee socecsce 6 
Labeling machine, double . Hendrickson 779,933 
Labeling machine, top, he lendrickson . 779,934 
Lace making machine, F. A. jdt ...... 770,876 
Lacing holding clasp, shoe, A. M. Hende: ree ane 
Ladder, step, W. M. Anderson .......+.+.. 770,820 


Lamp, C. C. Malton . 
Lamp, H. F. Smith 
Lamp, electric are, 3 
Lamp, electric arc, H. Lax ....sccceeseece 
Lamp fixture, electric, BE. B. Hayward ese 
Lamp, gas, A. W. Nicholls .....sesseeess 
Lampblack from acetylene, making, J. M. 
Morehead ....cccesessesseres eevecceces 
Lantern, tubular, F. C. Cannon ... 
Lantern, tubular, W. T. & F. A. Iddings.. 
Latch, gate, N. Peterson ........esessee 
Lifting jack, J. C. Blevney 
Lifting jack, BE. Wustmer ............ 
Linotype machine, J. R. 
Liquid elevating apparatus, ge 
Liquid raising process, Young & Shaw .... 
Liquid separator, centrifugal, A. T. Salenius 
Liquid separator, centrifugal, A. L. Christ- 
ORE so cacagetdadPeienc 00s cb bens eceuts 
Loading device, W. H. Ferr 
Loading or unloading snashine, 4. MeMyler. 
Lock, J. Greemberg ...ecececccensssewevece 
Lock, H. Ba 
Loom, J. R. tton 
Loom bobbin receptacle, automatic, M. L. 
BOND. b.0-c0b docs cso sesbidsowscibecsoseces 
Loom filling fork, R. Riley 
Loom picker check, 8. H. *povill Sdn Sbovceses 
Loom shuttle motion, J, & A. Mann....... 
Loom warp thread holder, H. Lee 
Lubricating device, J. V. Clark ......+0«+ 
Labricator, ~—y 74 «& nn pedeensese 
Lubricator dro; arvin .. 
Magnet, polyphase, p L. Lindquist ...... 
Mail bag fastening, C. B. Stevens........ 
Mail catcher and receiver, Long & Gorton.. 
Mail collecting and distributing pouch, E. 
» MMR ccc cceneepeddsceesscooceseuve 
Mailing card, coin, J. Ketteman .......... 
Manure spreader, J. 8. Kemp .........-++ 
Match box, J. F. W. Kuehn ....+eeeeees 
Match composition, H. Staier ............. 
Mateh holder and striker, B. A. Parker.. 
Match safe, self-igniting, 8. A. Tescher... 





Mattress, B. F. Ry Cerdcccesmrsesode 
Measure, test, B. —— Sdgesecsccoseusss 
Measuring EF, unt, electrical, L. T. 

BROMIMGAR nc ccc ccc ecsccsneccccccoece 
Mechenical movement, A. Wahle ........ 


Mechanical movement, F. C. Northrup .. 
Medicated sweetmeat, Bjornstad & + ly 
Metal working machine, electromagnetic, F. 


© FORBOP cs cccceccessecccesesesesnes 
Meter. See Current tg 
Milk cooler, J. W. & C. . Walkup.....+. 


Mine shaft safety device, x, W. Dickerson. . 
Molding machine, W. J. we 

Mortising machine, A. W. eenlie. 
Motion transmitting mechanism, ro 










8. 779,713 
Motor, x 778, 
Mower, lawn, J. 1. Kunkle ........-+ss++ 779,429 
Mowers, reapers, etc., cutting 

J. DOWMM cc ccccvcsnscovecsesesveuse 779, 
Mowing machine attachment, A. K. Rarey. 780,014 
Muffler, G. B. Troost .......cceseevevcseee 9,510 
Music rack, Buck & Ogden ..........++.. 779,005 
Musical instruments, pneumatic action for, 

ek TED doc bon doghssvecesesdésuees 779,716 
Musical instruments, tracker for mechani- 


cal, R. W. Pain 
Nail puller, H. L. 
Neck stall, A. J. Griffith 
Neckwear holder, J. Feil 
Note sheet, F. Taft 
Nozsle and spreader, combined flushing, J. 


i, re eee ad Saeed meceehs oainn 770,004 
Nursery stock puller, M. P. Allen ........ 779,084 
a SOU, We We WEE cocucsvesoevecteces 779,682 
Nut lock, ©. D. Campbell ...........+++. 779,766 
Nut shells, machine for cutting, J. H. 

Gruner saabebhegedvegeds ceases csesacs 779,474 
OM as feel, means for the utilization of 

crude, J. O. AlWOOd 26.6. ccecccccecaes 779,985 
Se OOM. Uk: PML. Secon coccdcecsaeciocsyene 779,798 
Oil cup, MeGinty & Huber ..........++s+++ 779,960 
Oil from water, apparatus for separating, 

i. i ne: sanesededcdecsanndes 778, 
Oil wick burner, M. P. Allen ...........- 779,515 
Ornaments, manufacturing cloth covered, A. 

Bhs: SOME. cdc dvecurdcnvdcoccccesende 779,65) 
Oven, baker's, B. Kaiser ........-+.s-s+0+ HS 
Packing, adjustable turbine, A. BR. Dodge. 779,771 
Packing and shipping case, H. A. Penrose. 621 
Packing, elastic fluid turbine, O. Junggren. 779,785 
Packing, metallic, A. Johneton.......- 778,480 
Packing, piston rod, C. P. Fogb ........ , 700 
Paint and producing same, R. Warnock.. , 162 
Paint and pregacies same, W. A. Hall... 780,001 
Paper clip, MOGMOR bcc cceccicccostsss 779,022 
Paper feeding machines, sheet calipering de- 

vice for, Dexter & Hallstream ....... 779,014 
Paper feeding mechanism, ©. A. Fae 179,784 
Pasting mechanism, P. A. Lawless ........ 780,004 
Pen, fountain, J. H. Crowell ......-+-++++ 779,602 
Pen reservoir attachment, H. featnansoi 779,567 
Pew, extensible, J. P. Kitne ........++-0- 779,718 
Photographic plates, prints, or films, ap; 

as % for i | or otherwise treatin, a 

J. S. Maciiwaine .....---sses+es T70,483 
encdaiania shatter, BV. Pierey ....... 779, 
Photographs or pictures for ~y ani- 

mated effects, apparatus for displaying 

series of, Mason .....eee8s cenveces 170,054 
Pick, J. Chevallard .......++ssssee. cveeee 170,889 
Picker check, C. H. Buckley .........++- 770,686 
Picture frame hanger, J. A. Long .......+ 770,483 


. J. A. Long 
Pictures by means of catalysis, reproducing, 


Planter, corn, @. B. Levig ....-+++-+ee++ee 
Planter, corn, W. S. Graham ...........+.. 
Planter dropping mechanism, corn, R. 8. 

Kirkpatrick  ...scsssesnseercersececere 
Plastic block machine, A. Evenstad ...... 
Plastic mate og poggtpoterins decorative 

articles fre ———_ eeeecce anae 


Plow gage, B. = 
Pneumatic doapetes | EE 
H. Burton 

— oe for garments, de 
OB sencceccessees eee 

Poison for rodents, 8. W. Alien” : 

Poly phase winaiag. 5. A. Behrend 

Pontoon for lifting loaded ships, A 





Power transmitter, 


Printing ratus, L. 
aT. Freid ....- 
Damon 


Pump, electric, EB. F. : 
Pump measuring device, Guid, W. J. Bus- 
BINBOT ceserecevesaeeeeeseresreercecncs 











: 779,778 
618 


re 


3333 
23 


239333 
S538 S8E888 65 


~ 
= 
ba 





used it as a hiding-place for his ill-gotten gains, 
**The Chest of Silver,’’ will be 


“Raffles, the prince of 


Bunny, his confederate, deposits the chest. 


four hours the vaults are entered and robbed, 




















profesional crecksinen, finds iio safer plece 
for his enormous chest, laden with the heavy silver from many a plunder, — 
than the vaults at the bank. 


In less than twenty- 


Bunny withdraws the chest only to find that the bank robber has. « 


This tale of a daring robbery, 


found in the January 21st issue of 


Colliers 


At all 
News Stands 







ten cents 
the copy 























The Equitable Life Assurance Society of the United States, 120 Broadway, New York, Dept. 29 


Please send me information regarding an Endowment policy for § 
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free trial bottle 


fool Gene wy 















Sore Throat 


A Harmless Antiseptic. 
by the medical a arcwegeen 


Endorsed 

Send ten cents to pay aye 

Not genuine unless 
signature : 

































i Aine eceegeiene ee cccbeege ieee ordednel 
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BIG PROFITS IN POULTRY. 
CYPHERS 


| 
cas. ore ro ree if you men- 


Cyphers 1 Inewbater Ce., Petale, N.Y. 
Boston, Chicago, New York, Kanan City, San Franctsco 


INCUBATOR 


ek SA ent vetennes by 
te catalog and 



















“The Kobinoor in Caltfornia’s crown.” 


MOUNT SHASTA 
















it is by the 


should see it. 


_— 


is no more beautiful sight of its kind 

Shasta, covered with snow and 
glistening in the sun, Thousands have trav- 
eled across the continent to see it, and felt 
well repaid for their time. The way to reach 


NEW YORK CENTRAL LINES 


and their connections, Mount Shasta is only 
@bout Tout and a« half days from New York 
@r Boston, and every lover of this country 


For details of rates and trains, see a ticket 
agent of the New York Central. 

A ‘s Resorts” will be 
mii 


York. 


iroad, 





coo 






















structive Scientific Papers 


ON TIMELY TOPICS 
Price ‘0 Gents each by mail 


and builder. ScrmnTivic AmeEri- 
1500. 


acter 


l. P. Ford. A 
1 value to the 


Pyrogra 
Py rot 
Rack, 


R nee 
and 
duit, 






halon 
Scraper, 
Sea ligh 
Seed dril 


Arm 
Shipping 
Shovel 
Shovels, 


Signaling 





amp m 


Steel-ha 
Steeri 























Tel ua 

‘elegraph 
Te one 
Te 




















Pump. motor eir, 

Pomp. ofl, Clark Pg 
Posse, W. H. Ls 
Pussie, G. 3. Maringer 
Pussle. ©. Raunde 


Rail joint, x A. 
Rall joint chair, J. 
Rail A ceca device, third, Ryan & Gant- 


ot Ww. 

vemeg * — ndicator, 

Beales, ‘relteving gear for 
well 


Sewing machine, A. 
Sewing machine attachment 
drapery cords, ©. A. 

Shade A curtain bracket, 


Sleve adjuster, D. H. 


Silver emu 
St 


be ting, G. H. Stewart 
Soldering machine, can cap, 
Sol 
8 


Steel, cutting self-hardening, 
ing machine, J. W. 
beats, means for, J. E. Nicholson. 
Sterilizing apparatus, A. T. Pfteiff 

Sterilizing organic substances, C. C. L. G. 


Stirrup, J. B. 
Stock yard chute pen, 
Stool seat, plano, F. P. Holt 
Structural jock, C. F. 
Sugar bearing materials, trea 






construction, slot switch 


tongue 
slot switch-box mechanism for son- 


H. C, St ....:.. 





reil 
rail at, o Ps 
signaling circuit, 
eb, A. Elliot 


rs ins 
machine, J. W. 


A. M. Minter 
I. B. Hammond 
t. intermittent, G. 


lichrist 
4. Wilson. 





Riveting Nelson. .770,662, 179, eas 
Rengwey surface composition, Jones & Mee- 
770, 0 
« 770,717 
- 770,461 
. TTe, 
1. 780,013 
. 779, 
Rubber plants, process of and apparatus for 
} ~iie ag - 9 and recovery of gum 
Se B r -* apple, 8.1 Sep tevecdccccecseee rages 
ck ec gra ip Be EMO cenccsescccess 9,614 
Safe, Brenner ES SGhbss dor cccccscess 9,579 
Sand washing ma saving machine, W. B. 
eo RRRIEE AEDs Can nndoee renee, ac-. ss pLing 4 
img or ing machine, F. Urban. 9,630 
Bash, reveralble window, A. Iske.......... . 
Gash, self-closing window, C. D. Pruden.. 770,801 
Sawmill carriage, J. ©. Williar .......... 779,454 
Seale attachment, J. ©. Dixon..... 770,643 
Beale, beer, P. F. Carmody .... ‘ 779,838 
Seale, cream test, W. H. Sargent .... 770,873 
Seale making machine, P. F. Coben...... 79,768 
Seale, wel ; H. Sargent. 779,872 


weighing, ‘Dp. 





1, disk, B. Armbruster .......... 


rong 
case, H. A. Penrose 
Jodd 


Tetreault ........... 


for producing 


Burns ........ 


Shaft, flexible, "RB. Shedenhelm |. .: 
Sherpening the knives of guillotine cutting 
machines, apparatus for, A. 
Sheet feeding machine, J. E. 
Sheet metal plate, G. H. St 
Shelier feeders, means for adjusting 


Vv. Brown. 





ma king, w. 


stem, selective, W. D. Watkins 


furnace burner, 


le, shoe, W. B. Arnold .... 


spring. 
fil mortar, i P. Boss 
Staple setting Implement, F. 
reh, making nitrated, F. B. Holmes. 


Hayden ...... 


adjustable, 0. C. 


A. G, Leonard 


Linseott 


. Gaedicke. 


gE. T Dengess... 779, 


A. Cerruti. 


779,421, 


J. Armstrong. 


Paessier. 


tment of, o. 


White... ...:: 


floor, Dunaway & Melander..... 


— igniting machine, 8. 
raph and H. Caim ..... 


eyetem, Hi. 


aystem, printing, Ra. 


bracket, 8. J. 


ayat rty line, W. 
— selective, P. 





M. Gorham.. 





Ticker, “a check holder, W. T. Willits. 
Tie for 


floors, walls, etc., 





combination, 





eeeeenee 
















779,837 


779,42 
779,893 
« T70,777 
17 


770,422 
Steam gage, bourdon, W. I. Staaf.770,.812, 779,813 


779,516 


779, 

779,504 
779,040 
779,892 
T79, 5383 
779,082 
TT9, 


811 


“3 
5588 





°. 458 


















JANUARY 21, 


1905. 








GOOD SERVICE 


Y ant it. don't you. in the execution 
nt Good soreves, on Wasutgent®underotanding 


** Guide nvestors’’ 
soul donk th aoen Ee cere re Oe 
** DAILY MARKET LETTER ”’ 

keeps one in eonetans te foash with financia! 


trend of the mark We tseue both free — 
“ 
= M vty t A. connect alt 


our offices, where ou will conventence for 
the prompt and pt nent aon map if ry! orders. Why 
not upen an account with us and give it a trial? 


ity Arorselo 


FOUNDED 1800. 
STOCKS, BONDS, GRAIN, COTTON 
55 BROADWAY, NEW YORK CITY 


Determining the character and financial 





ON TYPEWRITERS 
of all Makes 


Send for samples of writing, prives, and 


responsibility of your Broker 
is as important as selection of right stocks. 





catalogue. Machines shipped for inspection. 


- Pe 1359. 





THE PANAMA CANAL IS DESCRIBED 
point in ys Fic AMERI- 


ad , New York Da 





TYPEWRITER 
EXCHANGE 





Larger tube, fs cents. Boys make 
8-A-C UO., Sudoury Building, Bosten, Mass. 


RADIUM 


rich man’s abe. ‘hake von costs oy 


per tal 


tific novelty. Fool your 
money selling. 





from Port Arthur on August 10, 1904, is discussed by a naval expert in 
SCIENTIFIC AMERICAN SUPPLEMENT, 1513; price 10 cents by mail. 


Diagrams and photographs showing the 
Russian ships are published. 


MUNN @ CO., 


damage sustained by the 


Order from your newsdealer or from 


THE SORTIE of the RUSSIAN FLEET 


861 BROADWAY, New YORK 

















JUST PUBLISHED 


cAmerican Estates 


and Gardens 


4to. 11x13% inches. 
275 Illustrations. 





Illuminated Cover and 
340 Pages. 


Price, $10.00 


By BARR FERREE 


Editor of Scientific American Building Monthly, Corresponding Member 


of the American Institute of Architects and of the Royal 
Institute of British Architects 

























SUMPTUOUS book dealing with some 
and charming 


of the most stately houses 


rdens in America, The illustrations are in nearly 


all cases made from original photographs, and are beautifully printed 


on double coated paper. Attractively bound. 


This book will prove one 


of the most interesting books of the season, and will fill the wants of 
American homes. 


those who desire to purchase a luxurious boo! 


on our 


An illustrated prospectus mailed free on request. 


MUNN @® COMPANY 
Subscription Dept. GOO. 


“ Sctantilie Anmerican 


337 Broadway, New York 
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The Science of the 
——* LIGHT 


Here it is, so 
plainly illus- 
trated ae 

y 


bunsen; the 
heated air 


the. flame, 


D wan, aosustment causing ere 
ae combust 


The Lindsay Lichs 
sends By my flame clear Foy th end forced Bi the oe 
ay tt all incandestent—all i light giving. It regu- 


Seystem, a. 
from over pressu ind 
out a strong, white, ‘brilliant light of 


In two months and six days one 
Lindony Sig sagt wt will save its cost in gas. 


neve oa § 


ing no 
it mantle gives 
candle power. 





Typewriter, H. 


» 7. . Bro 
Typewriter ribbon holder, 8. P. Doane .. 
Typewriter type bar bearing, L. Myers.... 779, 
Typewriting machine, A. T. Brown........ 
Typewriting machine, C. W. Howell 
Typewriting machine, 0. C. Kavie 


Typewrith a a E B. Cram.. 
Universal at, B. Bocorsels 
Valve, W, BH. Rilbourn ..............0-05 


Valve for air and water, automatic drain- 


Ventilator. See Car ventilator. 
Ventilator, 8S. H. Jacobson 
Voltage regulator, o. 
Wagon, H. Rodenhausen 
Wagon box, C. B ee 
Wagon, coasting, H. F. Keyes... .779,606, 5 
Wagon, dump, Van Wagenen & Sweet.... 779,801 
we, dumping, J. F. Clark .........«+-. 779,908 
hb 0 float cutting machine, G. H. 
Washboiler, J. BE. Faucett ...........-.006 779. 
Washing machine, Garver & Lauer 


































re at ays conh or 1.2, 
lea poche 
eects ‘ 
| LINDSAY LIGHT COM 
confidence in Ferry’s 
Watocieentantnas never fail. 
Ravotens the standard for 49 years. 
Anauual /ree for theasking. 
OD. M. FERRY & CO., 
Detroit, Mich. 


a ee ~—% 
\8 eligerdansseovery aunt 
= an experiment. 
Bol by all de dealers, 3 Need 





ELECTRIC AUTOMOBILE. _ DIREC Frin 


mech with many iilustrations, f com piete 
TH ge two bicycles are areas in OPPLEMENT 

bgt, motor and are t ot 

ceats. For sale by are & Co. and 


Delightful Mid. Winter Cruises 


BY THE 
Palatial Twie-Screw Cruising Steamer 


“ Prinzessin Victoria Luise” 
To the WEST INDIES 








charge, in the 


Scientitic American 


dsomely illustrated weekly. Laren. fr. 
four mouths, 61 Dy all newsdealers 


& CD. 261 sroacwar. NewYork 


Washing oe. BE. J. Kilmurry 
Washer, M. Waitt 

Watch Fa R. A. Thratt .......... 779,888 
Water cooler, L. H, Brinkman ............ 779, 
Water elevating device, G. K. Osborn... 779,619 
|, Water elevating device, ¥V. P. Hammer .... 779, 
Water head gate, F. D. Giddings ........ 779,541 
| Water heater, R. Hoffman .............. 779,420 
isc Rasapcae automatic shut off, R. Hoff- 


pee Pbedinar edgbors tabsccsesccenane 779,711 

Water “wheel, We.  . oncceseenso san 779,978 
Wax emuision and seodueing same, H. H. 

DE Vs. ncnwawnaconepbeesdosecbause 779,527 


Weaner, calf. C. W. Frick ...........+45- 779,701 
Weighing machine, automatic, G. J. Hicks, 
049, 779,650 
Well drilling machine, F. E. Simpkins.... 779,671 
Vheat cleaning and scouring machine, ‘ 
BR. GOPMRm ceccccceverccovcsccsescscese 779,505 
Windmill wind wheel, 0. J. Ziegler ...... 779,514 
—_—— or door alarm, automatic, J. Wag- 


Se pbatiee A ADSEESA DAS Sebetosdcersess 779,450 
Window atrig, TE. BR. BOO cossccccesccceese 779, 
oon cooling device, F. P. Nobis.......... 779, 

Wrench, M. C. Morrigon .........+.++++- 770,489 


Yarn drying apparatus, Berry & Woodward. 779,750 





DESIGNS. 
» 2. GC. AthimseR cccccccccces 37,201, 87,202 
Trimming, GC. BSE ccccssccccccosscas ore «+ 37,2038 








TRADE MARKS. 


Cards, playing, R. Freeman ........-+.+++ 43,987 
Cigars, stogies, cheroots, and smoking to- 
bacco, H. P. Strause 
Cleansing and polishin preparations, cer- 
tain named, Columbia eanine Co. 43,904 
Coal, catnel, Mahoning & Lake Erie Coal Co. 43,990 
Flour, wheat, Phoenix Mill Co. .......... 43,991 
Fee cream, H. C. Gerte «2... -ccecewesvess 43,990 
Leathers, certain named mechanical, EB. F. 
Houghton & C0. ...----ccceewceesnesss 43,988 
Medical comvognee for certain named dis- 
ea L. iu 


ent wheels. F. « nem y . No ae 
—— agent for e treatment of Iw 
onan diseases, Somnola Medica 


i ng 
Slate Seobesta, certain “sqmae, J. A. Gay 43, 
Stevi, certain named, J. Beardshaw & Son.. 43,998 


LABELS. 

“Atlas,”’ for mantles, Cluster Gas Light Co. 11,798 

“Orasper’s Workers,” for a cathartic 
poe 8 . L. Crapmer Co. .....+++-. 11,791 

“Frankfort Distillery,”’ for whiskey, Frank- 
fort Distillery ..... 1.2. ececcssserscese 11,781 

“Fi Finance,"’ for educational cards, 
MT eer eee ee 11,793 

“Hammond Public Library, for cigars. 
EE TUNE, cc hecies nde cecesdcegies 11,785 

Boy ~~ s fe r,”’ for a hair 
ic and dandruff cure, R. bf nm 11,787 
“Korn on Pour for flour, H. Hunter........ 1,786 


igientca 
medicinal prepare een for the preserva 
“Medial Seript 





cational card Milton Bradle: ee 11,795 
“Medial Script ord Builder,” for educa- 
tional cards, Milton Bradley Co........ 11,794 
“My Prima Havana,”’ for cigars, W. Edel- os aie 
alae Soe Gden ob ebeddeerwcvipeccoevecesees A 
id Timers."’ for cigars, C. Fleischmann.. 11,783 
pale Builder No. 1," for otecatt val 
cards, _— Bradley GE; svcanexe . 11,796 
“Table Bul No. for educational 
eards, Milton Bradley Co. .....-..++++ 11,797 
“Taka Tonic,’ for a proprietary medicine, called 


T Co. 
“wateries teenre, for cigars, M. A. Pacelia 11,784 
“Windsor Castle Ties, 


‘or ties, I. Isaac & 


PRINTS. 
nx ibbon,”’ for beer, A. yon » ig 1,180 
“MeKinley Tea,” for a medicine, C. Lar- ae 


ne eke tees pagent ae 
“Reedy i oe ia Sor Co. ..... 182 
“Snow ite mote marb! 


bleach, H. 
“ and kane! , ETS Company,” 
— Bretcb ies Fine 


and Ice 
1,179 








Valve, air, athe, and vacuum, 0. C. Hatch. 779,500 


age, W. T. Donnelly ................45 778,772 
Valve for brakes, automatic retaining i 

a rging. q ¥ arrington.... 779,508 ENO 
Valve ar Rtermediate stages of turbines, ae PE “a 

Emme WR 55 csvenedeespawen TT x 
Vontete, exgvity, 7 f. — ecccecenes teat ie 

a, eee i ? LLAAR Bidg.. 

Vehicle bow- bending machine P. R. Brown 779,686 . pda 
Vehicle brake, E. M. eS Bee TT0, 754 
Vehicle et attachment, H. Hencken.. 779,781 
Vehicle, motor, ©. E. Foster ..........+« 770,418 
Vehicle storm "‘tront, . D. ae eoswecss 779,561 
Vehicle wheel, We Ht. Sebsield. 770,808, TOSTT 
ehicle whee i eld.... ° > 
Vehicle wheel, C. R. 8. J. Halle.779,928 to 779,930 MODEL “a0 iD EXPERIMENTAL iL WORK. 
be a mech fork, C. 0. Hedstrom 779,708 
e 

eee Bboy ctemree Steph Fh EDWARD. KLEINSCHMIDT. 82 W, Been w, Toskea 4 ew York 


ae ee 
mo /DRYING MACHINES, “shanti.” 





Mnsbeel | <<<. 0 -5008s-snbsckince 
Turbine, elastic fluid, ©. G. Curtis.779,910, Teen 
Bates 779,51 












































Samont Node, rin 
INVENTORS 


Pile CABTEVSST Ba Bees 



























PRINTING THAT BRINGS RESULTS PAYS vs YOU. 
attend to every detail of Writing : 
Inventors and tod manfadurs wig wll ow pene 3 
Se en ee 
for samples and handsome souvenir engraving of St. Perry vant gy 
C. L. WRKRTT & 0. 132-4-6 West 14th Street, New med 








WILL ISSUK ON 


JANUARY 28, 1905 





It will have a Colored Cover 
It will cost only Ten Cents 





1.788/ THE NEW YORK AUTOMOBILE SHOW and the PARIS AUTOMO- 


BILE SHOW, both of them the most important automobile 
expositions ever held, will be reviewed. Striking pictures 
never before published will illustrate the principal models. 


A NEW TYPE OF AMERICAN AUTOMOBILE will be one of the 
leading features. Improvement in tires, etc. 


STRIKING MODELS of 1905 TOURING-CARS will be illustrated 
and described. 


NOVEL TYPES of AUTOMOBILES will be pictured for the interest 
of the general reader. 


find instructive accounts of useful automobile accessories. 





ification and drawing 

ot patent 4 ite ‘foregoing: Hat, or any patent | The pictures published, for the most part, have been prepared especially for this num- 
in ete for 10 a provided the name and| ber and have been taken for the purpose of clearly showing the technical features of the 
— Kiarees foun & Go. 361 "hecstwap, Hew carriages. Each article is based upon a careful study of the particular machine deseribed. 

‘ork. 

Canadian patents now be obtained by the in- 
ventors for of the Toventions named in the fore- 
ruine” tt. "hortorme, saa poreoe, serden | MUNN & CO., scientific american, 361 Broadway, New. York 








Branch Office GF St. Washington, D.C. 








In a division on Automobile Novelties, the automobilist wil 
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©) no NCEMENT ( 
> AULOCOG 


We believe that the Autocar in all its types saponins the 
excelfence in automobile design, workmanship and 
Every Autocar is built on honor. We feel, therefore, 
that our new type will meet with a cordial reception. 
This car, XI, larger and more powerful.than. the other t ** 
has « four-cylinder, vertical engine of 16-20 horse-power. The y is 
on the newest and most approved French lines. The front seat is . 
@ivided and both front and rear seats are large and comfortable. 
While this car is built upon the tried Autocar principles which have been 
, it shows a number of very important improvements making 
iuplicity, ease of operation, safety and comfort. 
Autocars have always been noted for absence of bewilderi 
mechanism, yet no one can but be impressed with the extreme simplj- 
hew cary. It isa triumph in scientific construction and arrangement. 
j i car has more than met our highest expectations in the road test. In fact, 
! {te performance has been a surprise to experienced automobile men. The power of 
the car carries it, fully equipped and loaded with five passengers, up tested 12 per 
i cent: grades for instance, at 20 to 25 miles per hour on the direct drive, while on 


the level the car attains a speed of 40 to 45 miles. The car is a superior climber 
og any hill. 





= 


3 








our eight years’ experience has enabled us to produce in this 
type a four-cylinder car we are assured cannot be surpassed by any similar 
car at any price. 
The Price of Type Xi. is $2,000. Ready for delivery January 16, 
Vilil.— Car at $1,400 and Type X. Runabout at $900 
have made Asocar ion. Each stands at the head of its 
class for value and efficiency. 
Autocars, T VIII., X. and XI. will be on exhibition at 
the New York Automobile Show, Madison Square Garden. 
c descriptive of alte addreore ) bo-sams free pon uest. 
pare nee en no cnt e tas aa 


cars. 
THE AUTOCAR COMPANY. Ardmore, Pa. 
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PARSELL & WEED, 199-181 W. Sict &., New York 


Popular Electrician || Electrical. Engineering 
‘ 


3S MONTHS Wo. and Experimental Work of Every Description 
Scien hnical, ~. We have every facility for producing first-class work 
i See Soik acardaen. promptly, ‘Our factory ts equipped Sith modern ma- 


F. SPLITDORF 
Engineering Dept. 17-27 Vandewater St., N. Y. City 











READY FOR 
DELIVERY 
OCTOBER ist 


WATCHES 


Boesracsca Neste Sraisteiecas Wee Mase cene Bac Sen eek reel Roce hac? searateed 


THE NEW ENGLAND WATCH CO., 37 @ 39 Maiden Lane, New York 
63 Victeria Street. Liverpool, England 





|| Phétographic Mlustrations The most complete library 
for tlh 1 on of Mustration for every 
parpose at reasonable cost. 
Send fcr catalogue. 
PHILADELPHIA, PA. 














Newark. K. 


oa William en 8, 
30 & 3.8. Canal 8, 





























Auto Fur Coats, - - $20.00 
Auto Rubber Coats, - - 6,00 
Auto Cravanette Clothing. 
Vankee Spark Plugs, - - 


Yankee Electrical Cut-Out 








